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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device as a thin-type semiconductor package and its 
manufacturing method, by which the mounting height is 
reduced and is made constant at the same time, the 
production yield can be improved without complicated 
steps for mounting individual chips, the height of the 
semiconductor device can be made constant without 
being affected by a variance of chip thickness, and 
electric testings can be conducted at the same time. 
SOLUTION: In this semiconductor device, a 
semiconductor element exposing its rear surface upward 
is mounted to the upper surface of an insulative tape 
base material having through holes in the thickness 
direction, and the sides of the semiconductor element 
are sealed with a sealing resin layer, and then the 
bottom parts of the through holes of the tape base 
material are formed by a metallic wiring formed under 
the tape base material. A solder resist layer having 
through holes in the thickness direction covers the lower 
surfaces of the metallic wiring and tape base material, and a connection terminal extending 
downward from the active surface of the semiconductor element is inserted into the through 
hole of the tape base material. Furtheremore, a filler made of conductive material is applied into 
a clearance between the connection terminal and the through hole of the tape base material, 
thereby connecting electrically the connection terminal with the metallic wiring. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The following member : on the top face of the insulating tape base material which has 
the through tube of the thickness direction, and this tape base material The semiconductor 
device carried by exposing a tooth back up and turning an active side caudad, It is formed in said 
tape base material top faces other than the field in which this semiconductor device was carried. 
The closure resin layer which closes the perimeter of a side face of this semiconductor device, 
metal wiring which is formed in the inferior surface of tongue of said tape base material, and 
takes up the lower limit of the through tube of this tape base material, and demarcates a pars 
basilaris ossis occipitalis, The solder resist layer which covers the inferior surface of tongue of 
this metal wiring and said tape base material, and has the through tube of the thickness 
direction, The external connection terminal which upheaved from the inferior surface of tongue 
of said metal wiring, was filled up with the through tube of said solder resist layer, penetrated, 
and was projected caudad, The connection terminal which was caudad prolonged from the active 
side of said semiconductor device, and was inserted into the through tube of said tape base 
material, And the semiconductor device characterized by including the filler which consists of 
the conductive ingredient which is filled up with the gap of this connection terminal and the wall 
of the through tube of said tape base material, and connects this connection terminal and said 
metal wiring electrically. 

[Claim 2] The semiconductor device according to claim 1 with which said filler is characterized 

by being formed using a low-melt point point metal or a conductive paste. 

[Claim 3] the conductor which penetrated said tape base material of the field in which said 

closure resin layer and this closure resin layer are formed, upper limit exposed to the top face of 

this closure resin layer, and the lower limit has connected to said metal wiring layer electrically - 

- the semiconductor device according to claim 1 or 2 characterized by including a column 

further. 
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[Claim 4] The insulating frame which replaces with said closure resin layer, is joined to said tape 
base material top faces other than the field in which said semiconductor device was carried, and 
encloses the side face of this semiconductor device through a gap, The closure resin layer which 
is filled up with the inside of this gap and closes the perimeter of a side face of this 
semiconductor device is included, the conductor which penetrated said tape base material of the 
field where this frame and this frame are joined, upper limit exposed to the top face of this 
frame, and the lower limit has connected to said metal wiring layer electrically — the 
semiconductor device according to claim 1 characterized by including a column further. 
[Claim 5] A semiconductor device given [ from the active side of said semiconductor device to 
claims 1-4 characterized by the connection terminal prolonged caudad being the bump who 
consists of gold or copper ] in any 1 term. 

[Claim 6] The semiconductor device given [ to claims 1-5 ] in any 1 term with which the external 
connection terminal which is filled up with opening of said solder resist layer, and is penetrated is 
characterized by being arranged with the gestalt of peripheral ones or an area array. 
[Claim 7] A semiconductor device given [ to claims 1-6 characterized by the thing of this 
through tube which it fills up with said filler to the location of upper limit mostly in the gap of 
said connection terminal and wall of the through tube of said tape base material ] in any 1 term. 
[Claim 8] A semiconductor device given [ to claims 1-7 characterized by the top face of said 
closure resin layer and the tooth back of said semiconductor device having constituted the same 
flat surface ] in any 1 term. 

[Claim 9] a semiconductor device according to claim 3 or 4 carries out a laminating to two or 
more layers — having — the semiconductor devices of each class — said conductor — the 
component laminating mold semiconductor device characterized by connecting mutually 
electrically in the upper limit of a column, and the lower limit of said external connection 
terminal. 

[Claim 10] It is the manufacture approach of a semiconductor device given [ to claims 1-8 ] in 
any 1 term. Have the area which may include two or more semiconductor package units, and said 
through tube of the thickness direction is respectively formed in said tape base material and this 
solder resist layer which equipped the inferior surface of tongue with said metal wiring layer and 
said solder resist layer. Fill up said conductive ingredient into the through tube of this tape base 
material with the amount imperfectly filled up with this through tube, and said connection 
terminal of said semiconductor device of the need [ of constituting two or more semiconductor 
package units ] number is respectively inserted in the through tube to which the above- 
mentioned tape base material corresponds, the gap of this connection terminal and the wall of 
this through tube — this through tube, while making it mostly filled up with this conductive 
ingredient to upper limit The closure resin layer which covers the top face of these tape base 
materials other than the field in which this semiconductor device was joined and carried in the 
top face of this tape base material, and this semiconductor device was carried, and closes the 
perimeter of a side face of this semiconductor device at least is formed. Then, the manufacture 
approach of the semiconductor device characterized for a part for the tooth-back flank of the 
upper part of this closure resin layer, and this semiconductor device by grinding and grinding, 
considering as predetermined thickness, carving this tape base material and subsequently to said 
semiconductor package unit considering as each semiconductor device. 
[Claim 1 1] the time of being an approach according to claim 10 for manufacturing a 
semiconductor device according to claim 3, and forming a through tube in said tape base material 
— a conductor according to claim 3 — before forming another through tube which penetrates 
this tape base material in the location corresponding to a column and forming said closure resin 
layer — this — it was filled up with another through tube, and it projected from the top face of 
this tape base material — this — a conductor — the manufacture approach of the 
semiconductor device characterized by to form a column. 

[Claim 12] It is an approach according to claim 10 for manufacturing a semiconductor device 
according to claim 4. The insulating base material which prepared opening which specifies the 
wall of a frame according to claim 4 is joined to the top face of said tape base material. Another 
through tube which penetrates this insulating base material and this tape base material in the 
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location corresponding to a column is formed, the time of forming said through tube in this tape 
base material — a conductor according to claim 4 — before carrying said semiconductor device 
— this — it is filled up with another through tube, and exposes to the top face of this insulating 
base material — this — a conductor — the manufacture approach of the semiconductor device 
characterized by forming a column, and forming said closure resin layer in a gap according to 
claim 4 after carrying this semiconductor device. 

[Claim 13] The manufacture approach of a semiconductor device given [ to claims 10-12 
characterized by performing an electric trial before said grinding and polish or to the back after 
forming said closure resin layer ] in any 1 term. 

[Claim 14] The manufacture approach of a semiconductor device given [ to claims 10-13 ] in any 
1 term that the tape base material which may include said two or more semiconductor package 
units is characterized by having the shape of a with a 2 inches or more diameter [12 inch or 
less ] disk. 

[Claim 15] On the top face of the insulating tape base material which has metal wiring on the 
following member ** - **:** top face, and ** this tape base material It is the semiconductor 
device carried by exposing a tooth back up and turning an active side caudad. The 
semiconductor device which the lower limit of the connection terminal which projected from this 
active side to the lower part has connected to the top face of this metal wiring, ** The closure 
resin layer which is formed in the top face of this tape base material, and closes the perimeter of 
a side face of this semiconductor device, and is filled up with the gap of this active side of this 
semiconductor device, and the top face of this tape base material, and ** following — (A) and 
(B) — at least — on the other hand — : — the conductor which was prolonged in the upper part 
from the top face of (A) this metal wiring, and penetrated the closure resin layer around [ side 
face ] this semiconductor device, and upper limit exposed up — a column — And the 
semiconductor device characterized by including the external connection terminal which was 
caudad prolonged from the inferior surface of tongue of (B) this metal wiring, penetrated this 
tape base material, and was projected caudad. 

[Claim 16] The semiconductor device according to claim 15 characterized by the top face of said 
closure resin layer and the tooth back of said semiconductor device having constituted the same 
flat surface. 

[Claim 17] It is the manufacture approach of the semiconductor device [ equipped with the 
column ] according to claim 1 5. as said member ** — (A) — a conductor — Have the area 
which may include two or more semiconductor package units, and the tape base material which 
equipped the top face with said metal wiring is prepared. By joining said connection terminal of 
said active side of said semiconductor device of the need [ of constituting two or more 
semiconductor package units ] number to the top face of the above-mentioned metal wiring of 
the above-mentioned tape base material A column is formed, the conductor which carried this 
semiconductor device in the top face of this tape base material, and the lower limit joined to the 
top face of this metal wiring — The closure resin layer which closes the perimeters of a side 
face of this semiconductor device including a column, and is filled up with the gap of this active 
side of this semiconductor device and the top face of this tape base material is formed, this 
metal wiring — and — this — a conductor — The upper limit of a column is exposed up. a part 
for then, the tooth-back flank of the upper part of this closure resin layer, and this 
semiconductor device — grinding — and — while grinding and considering as predetermined 
thickness — this — a conductor — subsequently The manufacture approach of the 
semiconductor device characterized by carving this tape base material into said semiconductor 
package unit, and considering as each semiconductor device. 

[Claim 18] It is the manufacture approach of the semiconductor device according to claim 15 
equipped with (B) external connection terminal as said member **. Have the area which may 
include two or more semiconductor package units, and a top face is equipped with said metal 
wiring. Have the through tube of the thickness direction in the location corresponding to said 
external connection terminal, and the tape base material with which the inferior surface of 
tongue of this metal wiring has demarcated the upper limit of this through tube is prepared. By 
joining said connection terminal of said active side of said semiconductor device of the need [ of 
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constituting two or more semiconductor package units ] number to the top face of the above- 
mentioned metal wiring of the above-mentioned tape base material The closure resin layer which 
carries this semiconductor device in the top face of this tape base material, and closes the 
perimeters of a side face of this semiconductor device including this metal wiring, and is filled up 
with the gap of this active side of this semiconductor device and the top face of this tape base 
material is formed. It carries out to the following process (S1) and (S2) this order, or a reverse 
order. A part for the tooth-back flank of the upper part of :(S1) this closure resin layer, and this 
semiconductor device Then, grinding and the process which is ground and is made into 
predetermined thickness, and (S2) the process which forms the external connection terminal 
which was caudad prolonged from the inferior surface of tongue of the above-mentioned metal 
wiring which demarcates the upper limit of the above-mentioned through tube, was filled up with 
this through tube, and was projected caudad — subsequently The manufacture approach of the 
semiconductor device characterized by carving this tape base material into said semiconductor 
package unit, and considering as each semiconductor device. 

[Claim 19] It is the manufacture approach of the semiconductor device [ equipped with the 
column and (B) external connection terminal ] according to claim 15. as said member ** — (A) - 
- a conductor — Have the area which may include two or more semiconductor package units, 
and a top face is equipped with said metal wiring. Have the through tube of the thickness 
direction in the location corresponding to said external connection terminal, and the tape base 
material with which the inferior surface of tongue of this metal wiring has demarcated the upper 
limit of this through tube is prepared. By joining said connection terminal of said active side of 
said semiconductor device of the need [ of constituting two or more semiconductor package 
units ] number to the top face of the above-mentioned metal wiring of the above-mentioned 
tape base material A column is formed, the conductor which carried this semiconductor device in 
the top face of this tape base material, and the lower limit joined to the top face of this metal 
wiring — The closure resin layer which closes the perimeters of a side face of this 
semiconductor device including a column, and is filled up with the gap of this active side of this 
semiconductor device and the top face of this tape base material is formed, this metal wiring — 
and — this — a conductor — Then, while it carries out to the following process (S1) and (S2) 
this order, or a reverse order, and grinding and making a part for the tooth-back flank of the 
upper part of :(S1) this closure resin layer, and this semiconductor device into grinding and the 
thickness which is predetermined said conductor — the process at which the upper limit of a 
column is exposed up, and (S2) the process which forms the external connection terminal which 
was caudad prolonged from the inferior surface of tongue of the above-mentioned metal wiring 
which demarcates the upper limit of the above-mentioned through tube, was filled up with this 
through tube, and was projected caudad — subsequently The manufacture approach of the 
semiconductor device characterized by carving this tape base material into said semiconductor 
package unit, and considering as each semiconductor device. 

[Claim 20] The following member: The semiconductor device which the closure is carried out to 
the interior of the resin object of predetermined thickness, and this resin object, and is 
characterized by to include the connection terminal which exposed the tooth back to the top 
face of this resin object, was caudad prolonged from the active side of metal wiring formed in the 
inferior surface of tongue of the semiconductor device which turned the active side caudad, and 
this resin object, and this semiconductor device, and the lower limit has connected to the top 
face of this metal wiring. 

[Claim 21] The semiconductor device according to claim 20 characterized by the top face of said 
resin object and the tooth back of said semiconductor device having constituted the same flat 
surface. 

[Claim 22] The semiconductor device according to claim 20 or 21 characterized by including 
further the connection bump who was formed in the wrap solder resist layer and the inferior 
surface of tongue of this metal wiring in the whole inferior surface of tongue of said resin object, 
penetrated the above-mentioned solder resist layer including said metal wiring, and has 
projected caudad. 

[Claim 23] two or more conductors which penetrated said resin object from the top face of said 
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metal wiring, and were prolonged up, and upper limit has exposed to the top face of this resin 
object — a semiconductor device given [ to claims 20-22 characterized by including a column 
further ] in any 1 term. 

[Claim 24] said conductor — the semiconductor device according to claim 23 characterized by 
the side face of a column being exposed to the side face of said resin object. 
[Claim 25] A semiconductor device given [ to claims 20-24 characterized by including further the 
capacitor which the closure is carried out to the interior of said resin object, and is carrying out 
direct continuation to this metal wiring ] in any 1 term. 

[Claim 26] The semiconductor device according to claim 25 with which said capacitor is an 
opposite monotonous mold, and the plate surface of each plate is characterized by the parallel 
thing to the thickness direction of said resin object. 

[Claim 27] said resin — a semiconductor device given [ to claims 20-26 characterized by the 
inorganic filler distributing inside of the body ] in any 1 term. 

[Claim 28] a semiconductor device according to claim 23 carries out a laminating to two or more 
layers — having — the semiconductor devices of each class — said conductor — the 
component laminating mold semiconductor device characterized by connecting mutually 
electrically through a connection bump on the upper limit of a column, and the inferior surface of 
tongue of said metal wiring. 

[Claim 29] the conductor which the semiconductor devices which the semiconductor device 
according to claim 24 is mutually connected on the side face, and adjoin the side exposed to the 
side face of said resin object — the component parallel connected type semiconductor device 
characterized by connecting mutually electrically on the side faces of a column. 
[Claim 30] The laminating of the semiconductor device according to claim 24 is carried out to 
two or more layers, and it connects mutually on the side face. It connects mutually electrically 
through the connection bump on the upper limit of a column, and the inferior surface of tongue 
of said metal wiring, the semiconductor devices of each class — said conductor — and the 
conductor which the semiconductor devices which adjoin the side exposed to the side face of 
said resin object — the component laminating parallel connected type semiconductor device 
characterized by connecting mutually electrically on the side faces of a column. 
[Claim 31] It is the manufacture approach of a semiconductor device given [ to claims 20-25 ] in 
any 1 term. By turning the active side of said semiconductor device to the top face of the metal 
substrate which has the area which may include two or more semiconductor package units 
caudad, and joining the tip of said connection terminal to it By carrying this semiconductor 
device in this metal substrate, and covering the whole top face of this metal substrate by resin 
The resin object with which the closure of this semiconductor device was carried out to the 
interior, and this metal substrate was joined to the inferior surface of tongue is formed. It carries 
out to the following process (S1) and (S2) this order, or a reverse order. A part for the tooth- 
back flank of the upper part of :(S1) this resin object, and this semiconductor device Then, 
grinding and the process which is ground and is made into predetermined thickness, and (S2) the 
process which forms in the inferior surface of tongue of the above-mentioned resin object metal 
wiring to which the top face was connected to the lower limit of this connection terminal by 
carrying out patterning of this metal substrate — subsequently The manufacture approach of 
the semiconductor device characterized by carving this resin object into said semiconductor 
package unit, and considering as each semiconductor device. 

[Claim 32] after carrying said semiconductor device in said metal substrate, before forming said 
resin object — the top face of this metal substrate — a conductor — the manufacture approach 
of the semiconductor device according to claim 31 characterized by including further the 
process which forms a column. 

[Claim 33] said conductor — the manufacture approach of the semiconductor device according 
to claim 32 characterized by forming a column so that upper limit and/or a side face may be 
exposed from said resin object. 

[Claim 34] It is the approach of manufacturing a semiconductor device given [ to claims 20-25 ] 
in any 1 term. On the top face of the metal substrate which has the area which may include two 
or more semiconductor package units By turning the active side of said semiconductor device to 
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the top face of the above-mentioned circuit pattern of the process which produces the 
compound metal plate which prepared the circuit pattern which consists of a metal of a different 
kind, and the above-mentioned compound metal plate caudad, and joining the tip of said 
connection terminal to this metal substrate By carrying this semiconductor device in this 
compound metal plate, and covering the whole top face of this compound metal plate by resin 
The resin object with which the closure of this semiconductor device was carried out to the 
interior, and this compound metal plate was joined to the inferior surface of tongue is formed. It 
carries out by the following process (S1) and (S2) this order, or the reverse order. A part for the 
tooth-back flank of the upper part of :(S1) this resin object, and this semiconductor device Then, 
grinding and the process which is ground and is made into predetermined thickness, And (S2) by 
etching removing this metal substrate of this compound metal plate, and leaving this circuit 
pattern The manufacture approach of the process which forms in the inferior surface of tongue 
of the above-mentioned resin object metal wiring which consists of this circuit pattern by which 
the top face was connected to the lower limit of this connection terminal, and the semiconductor 
device characterized by carving this resin object and subsequently to said semiconductor 
package unit considering as each semiconductor device. 

[Claim 35] after carrying said semiconductor device in said compound metal plate, before forming 
said resin object — the top face of this metal substrate — a conductor — the manufacture 
approach of the semiconductor device according to claim 34 characterized by including further 
the process which forms a column. 

[Claim 36] said conductor — the manufacture approach of the semiconductor device according 
to claim 35 characterized by forming a column so that upper limit and/or a side face may be 
exposed from said resin object. 

[Claim 37] The manufacture approach of the semiconductor device according to claim 31 or 34 
characterized by including further the processes including this metal wiring which are formed in a 
wrap solder resist layer and the inferior surface of tongue of this metal wiring in the whole 
inferior surface of tongue of this resin object, and form the connection bump who penetrated the 
above-mentioned solder resist layer and has projected caudad after forming said metal wiring in 
the inferior surface of tongue of said resin object. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device and its manufacture 
approach as a thin package about a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, TCP (tape career package) for which the 
semiconductor device as a thin package which carried the semiconductor device (semiconductor 
chips, such as LSI) may be best adapted in thin-shape-izing and a miniaturization of the 
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formation of many pins, contraction of a connection terminal pitch, and the whole equipment has 
spread. 

[0003] TCP carries a semiconductor device in an insulating tape-like base material (usually resin 
film) with a TAB (tape automation ITEDO bonding) method, and is manufactured. After sticking 
copper foil on the resin film which prepared opening of a predetermined pattern first typically, 
patterning of the copper foil is carried out by etching, and a predetermined copper lead is 
formed. Next, one semiconductor package unit is completed by positioning and holding a 
semiconductor device (semiconductor chip) in opening of a resin film, and carrying out the resin 
seal of a part of copper lead to a semiconductor chip, after joining two or more connection 
terminals (generally golden bump) of a chip, and two or more copper leads with which it 
corresponds on a resin film. And many semiconductor package units are formed on one film in a 
resin film by repeating the above-mentioned actuation for every opening with delivery 
intermittently. The semiconductor device as each semiconductor package is obtained by the last 
by carrying out cutting separation of each semiconductor package unit by which a large number 
formation was carried out along with the longitudinal direction of a film mutually. 
[0004] Drawing 1 is the perspective view showing the conventional semiconductor device after 
connecting the lead of TCP with a semiconductor chip, and shows the condition before cutting 
each TCP from a tape. TCP10 uses the resin film (for example, polyimide resin film) 1 as a base 
material, and has the lead 2 formed by etching of copper foil on it. Moreover, the sprocket hole 3 
has opened in the edges on both sides of the resin film 1 for the film advance. Furthermore, 
opening (generally called the "device hole") 5 and the window hole 9 for holding a semiconductor 
chip 4 so that it may be illustrated can also be opened in the center section of the resin film 1. 
[0005] The condition of connection of the lead of a semiconductor chip and a package is shown 
in the sectional view of drawing 2 which expanded the core of the semiconductor device of 
drawing 1 . After positioning the semiconductor chip 4 in the device hole 5 of the resin film 1 and 
having been arranged, the tip of lead 2 is joined by the bump 6 on the electrode (projection which 
usually consists of gold plate). Junction of this lead is usually performed by package bonding 
using the bonding tool of dedication. In addition, in order to help junction with a bump 6, prior to 
a bonding process, gold plate etc. is beforehand performed at the tip of the lead 2 which consists 
of copper. Finally, although not shown in drawing 1 , in order to protect a semiconductor chip 4 
and lead 6 from the humidity of a perimeter environment, contamination, etc., as both are 
wrapped in, it closes by resin 7. As resin 7 for the closures, an epoxy resin is used, for example. 
[0006] However, there was a problem of following (a) - (e) in the above-mentioned conventional 
semiconductor device. 

(a) Since a limitation is in reduction of the installation height of the semiconductor chip to a 
resin film, a limitation is in thin shape-ization of a semiconductor device. That is, immobilization 
of a semiconductor device needs the above thickness for a copper lead, the resin film used as 
the supporter material, and the whole equipment to some extent, in order to secure installation 
reinforcement, since it is made with the copper lead which projected long and slender in the 
shape of a beam to the opening circles of a resin film. Supposing it makes it reinforce with the 
resin seal section temporarily, the large range must be closed thickly, but if it is difficult to cross 
to the large range and to secure the integrity of the closure and closes thickly, it moves against 
thin shape-ization. 

[0007] (b) required for thin-shape-izing of a semiconductor device — thin — weak — curvature 
— being easy — the handling of a semiconductor chip, such as requiring a separately special 
carrier, is very complicated, and improvement not only in requiring many processes but the 
manufacture yield is also difficult for it. 

(c) Since it is necessary to carry out alignment of each semiconductor chip to opening of a resin 
film one by one, and to join, a production process becomes complicated and long for 
manufacturing many semiconductor packages. 

[0008] (d) Since the component laminating mold semiconductor device which carried out the 
laminating of the semiconductor chip to two or more layers needs to carry out alignment and 
bonding of each semiconductor chip to opening of a resin film and needs to attach it, it becomes 
still more complicated [ a production process ] and long. 
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(e) When dispersion in thickness is in each chip, since dispersion in height arises in a 
semiconductor device as a result of there being dispersion also in each installation height, it is 
difficult to carry out collectively, before carrying out cutting separation of the electric trial per 
semiconductor package. 
[0009] 

[Problem(s) to be Solved by the Invention] The problem of the above-mentioned conventional 
technique is solved, it equalizes at the same time it reduces installation height, and this invention 
does not need the complicated process for each chip installation, but improves the manufacture 
yield, the height of a semiconductor device is equalized, without being influenced by thickness 
dispersion of a chip, and it aims at offering the semiconductor device and its manufacture 
approach as a thin semiconductor package in which package activation of an electric trial is 
possible. 
[0010] 

[The means for solving a technical problem and the gestalt of implementation of invention] In 
order to attain the above-mentioned purpose, the semiconductor device of the 1 st invention The 
following member : on the top face of the insulating tape base material which has the through 
tube of the thickness direction, and this tape base material The semiconductor device carried by 
exposing a tooth back up and turning an active side caudad, It is formed in said tape base 
material top faces other than the field in which this semiconductor device was carried. The 
closure resin layer which closes the perimeter of a side face of this semiconductor device, metal 
wiring which is formed in the inferior surface of tongue of said tape base material, and takes up 
the lower limit of the through tube of this tape base material, and demarcates a pars basilaris 
ossis occipitalis, The solder resist layer which covers the inferior surface of tongue of this metal 
wiring and said tape base material, and has the through tube of the thickness direction, The 
external connection terminal which upheaved from the inferior surface of tongue of said metal 
wiring, was filled up with the through tube of said solder resist layer, penetrated, and was 
projected caudad, The connection terminal which was caudad prolonged from the active side of 
said semiconductor device, and was inserted into the through tube of said tape base material, 
And it is filled up with the gap of this connection terminal and the wall of the through tube of 
said tape base material, and is characterized by including the filler which consists of the 
conductive ingredient which connects this connection terminal and this metal wiring electrically. 
[001 1] The approach of manufacturing the semiconductor device of the 1 st invention of the 
above Have the area which may include two or more semiconductor package units, and said 
through tube of the thickness direction is respectively formed in said tape base material and this 
solder resist layer which equipped the inferior surface of tongue with said metal wiring layer and 
said solder resist layer. Fill up said conductive ingredient into the through tube of this tape base 
material with the amount imperfectly filled up with this through tube, and said connection 
terminal of said semiconductor device of the need [ of constituting two or more semiconductor 
package units ] number is respectively inserted in the through tube to which the above- 
mentioned tape base material corresponds, the gap of this connection terminal and the wall of 
this through tube — this through tube, while making it mostly filled up with this conductive 
ingredient to upper limit The closure resin layer which covers the top face of these tape base 
materials other than the field in which this semiconductor device was joined and carried in the 
top face of this tape base material, and this semiconductor device was carried, and closes the 
per j me ter of a side face of this semiconductor device at least is formed. Then, a part for the 
tooth-back flank of the upper part of this closure resin layer and this semiconductor device is 
characterized by grinding and grinding, considering as predetermined thickness, carving this tape 
base material and subsequently to said semiconductor package unit, considering as each 
semiconductor device. 

[0012] The connection terminal which according to the 1st invention was caudad prolonged from 
the active side of a semiconductor device, and was inserted into the through tube of a tape base 
material, And by having been filled up with the gap of a connection terminal and the wall of the 
through tube of a tape base material, and having considered as the structure equipped with the 
filler which consists of the conductive ingredient which connects a connection terminal and 
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metal wiring electrically Since a semiconductor device is electrically connectable with a metal 
wiring layer with the filler which consists of the conductive ingredient filled up with the 
connection terminal and gap inserted in the through tube of a tape base material while a 
semiconductor device is joinable to a direct tape base material in respect of active Compared 
with the structure which fixes a semiconductor device with a lead in opening of a tape base 
material like the conventional technique, installation reinforcement can be secured easily and can 
be thin-shape-ized conventionally. 

[0013] According to the 1st invention, further, where it fixed many semiconductor devices on the 
tape base material and the resin seal of the side face perimeter of a semiconductor device is 
carried out the tooth back and closure resin layer of a semiconductor device — the grinding 
from a top — and, since it grinds and height can be reduced to a predetermined value Can deal 
with each semiconductor chip in the thick condition, without making it thin, and it needs neither 
a complicated process nor a special carrier like before. Many semiconductor package units are 
put in block as one fixed to the tape base material, and can be manufactured. After being able to 
arrange the height of the semiconductor device as a semiconductor package with homogeneity 
thinly, also being able to perform an electric trial collectively, and shortening a production 
process and improving the product yield, it can thin-shape-ize conventionally. 
[0014] The semiconductor device by one gestalt of the 1st invention penetrates said tape base 
material of the field in which the ** aforementioned closure resin layer and said closure resin 
layer are formed, the conductor which upper limit exposed to the top face of this closure resin 
layer, and the lower limit has connected to said metal wiring layer electrically — in the structure 
which contains a column further Or the insulating frame which replaces with the ** 
aforementioned closure resin layer, is joined to said tape base material top faces other than the 
field in which said semiconductor device was carried, and encloses the side face of this 
semiconductor device through a gap, the conductor which penetrated this tape base material of 
a field to which this frame and this frame are joined including the closure resin layer which is 
filled up with the inside of this gap and closes the perimeter of a side face of this semiconductor 
device, upper limit exposed to the top face of this frame, and the lower limit has connected to 
said metal wiring layer electrically — it is the structure which contains a column further. 
[0015] Especially if the structure of the above-mentioned ** or ** is applied to manufacture of a 
laminating mold semiconductor device, it is advantageous, the semiconductor device of the 
above-mentioned ** or the above-mentioned ** carries out the laminating of the laminating 
mold semiconductor device of the 1st invention manufactured by this to two or more layers — 
having — the semiconductor devices of each class — said conductor — it is the structure 
connected mutually electrically in the upper limit of a column, and the lower limit of said external 
connection terminal. In the semiconductor device of the 1st invention, the connection terminal 
caudad prolonged from the active side of said semiconductor device consists of the bump of 
gold or copper typically. 

[0016] In the semiconductor device of the 1st invention, the external connection terminal which 
is filled up with opening of said solder resist layer, and is penetrated is arranged with the gestalt 
of peripheral one or an area array according to the application of a semiconductor device, or a 
request of a customer. In the semiconductor device of the 1st invention, the thing of this 
through tube for which said filler is mostly filled up with the gap of said connection terminal and 
wall of the through tube of said tape base material to the location of upper limit is desirable. 
That is, the amount of a filler is set up so that the sum total volume with the connection terminal 
of a semiconductor device inserted later may become almost equal to the volume of the through 
tube (metal wiring demarcates a pars basilaris ossis occipitalis) of a tape base material. Thereby, 
connection between a connection terminal and metal wiring accomplishes certainly, and it is 
prevented that an excessive conductive ingredient is full of coincidence from through tube upper 
limit. As a conductive ingredient, a low-melt point point metal or a conductive paste can be used. 

[0017] In the manufacture approach of the 1st invention, since the height of the semiconductor 
package unit of a large number formed on the tape base material is equal to homogeneity, after 
forming said closure resin layer, although it bundles up easily and an electric trial is performed 
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before said grinding and polish or to the back it can do. The tape base material used for the 
manufacture approach of the 1st invention is the size which may include said two or more 
semiconductor package units, and it is desirable to have the shape of a disk from the diameter of 
2 inches to 12 inches. Since a facility of the existing grinding machine, a cutting machine, etc. 
which process the semi-conductor wafer of the same size can be used by this, the costs for the 
part and a new facility can be reduced. 

[0018] The insulating tape base material with which the semiconductor device of the 2nd 
invention has metal wiring on the following member ** - **:** top face, ** It is the 
semiconductor device carried in the top face of this tape base material by exposing a tooth back 
up and turning an active side caudad. The semiconductor device which the lower limit of the 
connection terminal which projected from this active side to the lower part has connected to the 
top face of this metal wiring, ** The closure resin layer which is formed in the top face of this 
tape base material, and closes the perimeter of a side face of this semiconductor device, and is 
filled up with the gap of this active side of this semiconductor device, and the top face of this 
tape base material, and ** following — (A) and (B) — at least — on the other hand — : — the 
conductor which was prolonged in the upper part from the top face of (A) this metal wiring, and 
penetrated the closure resin layer around [ side face ] this semiconductor device, and upper limit 
exposed up — a column — And it is characterized by including the external connection terminal 
which was caudad prolonged from the inferior surface of tongue of (B) this metal wiring, and 
penetrated this tape base material, and the lower limit exposed caudad. Typically, the top face of 
said closure resin layer and the tooth back of said semiconductor device have constituted the 
same flat surface. 

[0019] the manufacture approach of the semiconductor device the 2nd invention — as member 
** — (A) — a conductor — the gestalt of following (1) - (3) is taken according to three cases 
equipped with both a column, and (B) external connection both [ one side or ]. 
(1) as member ** — (A) — a conductor — the manufacture approach of the semiconductor 
device the 2nd invention equipped with the column Have the area which may include two or more 
semiconductor package units, and the tape base material which equipped the top face with said 
metal wiring is prepared. By joining said connection terminal of said active side of said 
semiconductor device of the need [ of constituting two or more semiconductor package units ] 
number to the top face of the above-mentioned metal wiring of the above-mentioned tape base 
material A column is formed, the conductor which carried this semiconductor device in the top 
face of this tape base material, and the lower limit joined to the top face of this metal wiring — 
The closure resin layer which closes the perimeters of a side face of this semiconductor device 
including a column, and is filled up with the gap of this active side of this semiconductor device 
and the top face of this tape base material is formed, this metal wiring — and — this — a 
conductor — a part for then, the tooth-back flank of the upper part of this closure resin layer, 
and this semiconductor device — grinding — and — while grinding and considering as 
predetermined thickness — this — a conductor — it is characterized by exposing the upper 
limit of a column up, carving this tape base material subsequently to said semiconductor package 
unit, and considering as each semiconductor device. 

[0020] (2) The manufacture approach of the semiconductor device the 2nd invention equipped 
with (B) external connection terminal as member ** Have the area which may include two or 
more semiconductor package units, and a top face is equipped with said metal wiring. Have the 
through tube of the thickness direction in the location corresponding to said external connection 
terminal, and the tape base material with which the inferior surface of tongue of this metal wiring 
has demarcated the upper limit of this through tube is prepared. By joining said connection 
terminal of said active side of said semiconductor device of the need [ of constituting two or 
more semiconductor package units ] number to the top face of the above-mentioned metal 
wiring of the above-mentioned tape base material The closure resin layer which carries this 
semiconductor device in the top face of this tape base material, and closes the perimeters of a 
side face of this semiconductor device including this metal wiring, and is filled up with the gap of 
this active side of this semiconductor device and the top face of this tape base material is 
formed. It carries out to the following process (S1) and (S2) this order, or a reverse order. A part 
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for the tooth-back flank of the upper part of :(S1) this closure resin layer, and this 
semiconductor device Then, grinding and the process which is ground and is made into 
predetermined thickness, And (S2) it is characterized by the process which forms the external 
connection terminal which was caudad prolonged from the inferior surface of tongue of the 
above-mentioned metal wiring which demarcates the upper limit of the above-mentioned through 
tube, was filled up with this through tube, and exposed the lower limit caudad, and carving this 
tape base material and subsequently to said semiconductor package unit, considering as each 
semiconductor device. 

[0021] (3) as member ** — (A) — a conductor — the manufacture approach of the 
semiconductor device the 2nd invention equipped with the column and (B) external connection 
terminal Have the area which may include two or more semiconductor package units, and a top 
face is equipped with said metal wiring. Have the through tube of the thickness direction in the 
location corresponding to said external connection terminal, and the tape base material with 
which the inferior surface of tongue of this metal wiring has demarcated the upper limit of this 
through tube is prepared. By joining said connection terminal of said active side of said 
semiconductor device of the need [ of constituting two or more semiconductor package units ] 
number to the top face of the above-mentioned metal wiring of the above-mentioned tape base 
material A column is formed, the conductor which carried this semiconductor device in the top 
face of this tape base material, and the lower limit joined to the top face of this metal wiring — 
The closure resin layer which closes the perimeters of a side face of this semiconductor device 
including a column, and is filled up with the gap of this active side of this semiconductor device 
and the top face of this tape base material is formed, this metal wiring — and — this — a 
conductor — It carries out to the following process (S1) and (S2) this order, or a reverse order. 
A part for the tooth-back flank of the upper part of :(S1) this closure resin layer, and this 
semiconductor device Then, grinding and the process which is ground and is made into 
predetermined thickness, And (S2) it is characterized by the process which forms the external 
connection terminal which was caudad prolonged from the inferior surface of tongue of the 
above-mentioned metal wiring which demarcates the upper limit of the above-mentioned through 
tube, was filled up with this through tube, and exposed the lower limit caudad, and carving this 
tape base material and subsequently to said semiconductor package unit, considering as each 
semiconductor device. 

[0022] Since according to the 2nd invention it can consider as still briefer structure rather than 
a connection terminal and metal wiring connect through a filler within the through tube of a tape 
base material like the 1 st invention, when the lower limit of the connection terminal which 
projected from the active side of a semiconductor device caudad considered as the structure 
connected to the top face of metal wiring on a tape base material top face, the productivity of a 
thin semiconductor device can be raised further. 

[0023] Where it fixed many semiconductor devices on the tape base material and the resin seal 
of the side face perimeter of a semiconductor device is carried out like the 1st invention also in 
the 2nd invention the tooth back and closure resin layer of a semiconductor device — the 
grinding from a top — and, since it grinds and height can be reduced to a predetermined value 
Can deal with each semiconductor chip in the thick condition, without making it thin, and it needs 
neither a complicated process nor a special carrier like before. Many semiconductor package 
units are put in block as one fixed to the tape base material, and can be manufactured. After 
being able to arrange the height of the semiconductor device as a semiconductor package with 
homogeneity thinly, also being able to perform an electric trial collectively, and shortening a 
production process and improving the product yield, it can thin-shape-ize conventionally. 
[0024] The closure of the semiconductor device of the 3rd invention is carried out to the interior 
of the resin object of the following memberrpredetermined thickness, and this resin object, and it 
exposes a tooth back to the top face of this resin object, and is characterized by to be included 
metal wiring formed in the inferior surface of tongue of the semiconductor device which turned 
the active side caudad, and this resin object, and the connection terminal which was caudad 
prolonged from the active side of this semiconductor device, and the lower limit has connected 
to the top face of this metal wiring. Typically, the top face of said resin object and the tooth 



file://C:¥Documents%20and%20Settings¥shinbori.y.SHIGAPATENT¥My%20Docume... 2006/05/24 



JP-A-2001 -339011 



13/40 ^— v 



back of said semiconductor device have constituted the same flat surface. 
[0025] The 1 st method of manufacturing the semiconductor device of the 3rd invention By 
turning the active side of said semiconductor device to the top face of the metal substrate 
which has the area which may include two or more semiconductor package units caudad, and 
joining the tip of said connection terminal to it By carrying this semiconductor device in this 
metal substrate, and covering the whole top face of this metal substrate by resin The resin 
object with which the closure of this semiconductor device was carried out to the interior, and 
this metal substrate was joined to the inferior surface of tongue is formed. It carries out to the 
following process (S1) and (S2) this order, or a reverse order. A part for the tooth-back flank of 
the upper part of :(S1) this resin object, and this semiconductor device Then, grinding and the 
process which is ground and is made into predetermined thickness, And (S2) by carrying out 
patterning of this metal substrate, a top face is characterized by the process which forms in the 
inferior surface of tongue of the above-mentioned resin object metal wiring connected to the 
lower limit of this connection terminal, and carving this resin object and subsequently to said 
semiconductor package unit, considering as each semiconductor device. 

[0026] The 2nd method of manufacturing the semiconductor device of the 3rd invention On the 
top face of the metal substrate which has the area which may include two or more 
semiconductor package units By turning the active side of said semiconductor device to the top 
face of the above-mentioned circuit pattern of the process which produces the compound metal 
plate which prepared the circuit pattern which consists of a metal of a different kind, and the 
above-mentioned compound metal plate caudad, and joining the tip of said connection terminal 
to this metal substrate By carrying this semiconductor device in this compound metal plate, and 
covering the whole top face of this compound metal plate by resin The resin object with which 
the closure of this semiconductor device was carried out to the interior, and this compound 
metal plate was joined to the inferior surface of tongue is formed. It carries out by the following 
process (S1) and (S2) this order, or the reverse order. A part for the tooth-back flank of the 
upper part of :(S1) this resin object, and this semiconductor device Then, grinding and the 
process which is ground and is made into predetermined thickness, And (S2) by etching removing 
this metal substrate of this compound metal plate, and leaving this circuit pattern A top face is 
characterized by the process which forms in the inferior surface of tongue of the above- 
mentioned resin object metal wiring which consists of this circuit pattern connected to the lower 
limit of this connection terminal, and carving this resin object and subsequently to said 
semiconductor package unit, considering as each semiconductor device. 

[0027] While-izing can be carried out [ thin shape ] more nearly further than the 1st invention 
and the 2nd invention by having considered as the structure which does not contain a tape base 
material according to the 3rd invention, there are few members, and since it is briefer structure, 
still higher productivity can be attained, the 3rd invention — also setting — the resin of one — 
the inside of the body — many semiconductor devices — closing — the tooth back and resin 
object of a semiconductor device — the grinding from a top — and, since it grinds and height 
can be reduced to a predetermined value Can deal with each semiconductor chip in the thick 
condition, without making it thin, and it needs neither a complicated process nor a special carrier 
like before. It bundles up as one fixed to the inside of the body, and can manufacture, many 
semiconductor package units — resin — After being able to arrange the height of the 
semiconductor device as a semiconductor package with homogeneity thinly, also being able to 
perform an electric trial collectively, and shortening a production process and improving the 
product yield, it can thin-shape-ize conventionally. 

[0028] In one desirable gestalt, the connection bump who was formed in the wrap solder resist 
layer and the inferior surface of tongue of this metal wiring in the whole inferior surface of 
tongue of said resin object, penetrated the above-mentioned solder resist layer including said 
metal wiring, and has projected caudad is included further. 

[0029] two or more conductors which penetrated said resin object from the top face of said 
metal wiring, and were prolonged up in another desirable gestalt, and upper limit has exposed to 
the top face of this resin object — a column is included further, according to this gestalt, a 
semiconductor device carries out a laminating to two or more layers — having — the 
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semiconductor devices of each class — said conductor — the component laminating mold 
semiconductor device mutually connected electrically through the above-mentioned connection 
bump on the upper limit of a column and the inferior surface of tongue of said metal wiring is 
obtained easily. 

[0030] other desirable gestalten — setting — said conductor — the side face of a column is 
exposed to the side face of said resin object, the conductor which the semiconductor devices 
which the semiconductor device is mutually connected on the side face according to this gestalt, 
and adjoin the side exposed to the side face of said resin object — the component parallel 
connected type semiconductor device mutually connected electrically on the side faces of a 
column is obtained easily. 

[0031] furthermore, another desirable gestalt — setting — said conductor — the side face of a 
column is exposed to the side face of said resin object, the laminating of the semiconductor 
device is carried out to two or more layers by this gestalt, and it connects mutually on a side 
face — having — **** — the semiconductor devices of each class — said conductor — the 
conductor which the semiconductor devices which are electrically connected mutually through 
the connection bump on the upper limit of a column and the inferior surface of tongue of said 
metal wiring, and adjoin the side exposed to the side face of said resin object — the component 
laminating parallel connected type semiconductor device mutually connected electrically on the 
side faces of a column is obtained easily. 

[0032] according to each above-mentioned ** better ****** — each semiconductor device — 
inspecting — an excellent article — choosing — a laminating — and/or, since side connection 
can be made and the semiconductor device of a component laminating mold, a component 
parallel connected type, and a component laminating parallel connected type can be 
manufactured, the product yield can be raised further. 

[0033] In one gestalt, the capacitor which the closure is carried out to the interior of said resin 
object, and is carrying out direct continuation to this metal wiring can be included further. 
Desirably, said capacitor is an opposite monotonous mold and its plate surface of each plate is 
perpendicular to the thickness direction of said resin object. 

[0034] one gestalt — setting — said resin — the inorganic filler is distributing inside of the body. 
Thereby, the coefficient of thermal expansion and thermal conductivity of a resin object can be 
prepared to a request value. 
[0035] 

[Example] Hereafter, with reference to an accompanying drawing, an example explains this 
invention to a detail. 

[Example 1] (1) sectional view and (2) plans show an example of the semiconductor device by 
the 1st invention to drawing 3 (1) and (2), respectively. 

[0036] A semiconductor device 23 exposes tooth-back 23B up, and the illustrated 
semiconductor device 20 turns active side 23A to the top face of the insulating tape base 
material 21 which has the through tube 22 of the thickness direction caudad, and is joined to it. 
The closure resin layer 24 is formed in tape base material top-face field 21 Y other than field 21 X 
to which the semiconductor device 23 was joined, it gets down to it, and the perimeter of a side 
face of a semiconductor device 23 is closed. The metal wiring 25 formed in the inferior surface 
of tongue of the tape base material 21 took up the lower limit of the through tube 22 of the tape 
base material 21, and has demarcated the pars basilaris ossis occipitalis. The solder resist layer 
26 which has the through tube 27 of the thickness direction has covered the inferior surface of 
tongue of the metal wiring 25 and the tape base material 21. From the inferior surface of tongue 
of the metal wiring 25, the eminent external connection terminal 28 was filled up with the through 
tube 27 of a solder resist layer 26, and penetrated, and it has projected caudad. The connection 
terminal 29 caudad prolonged from active side 23A of a semiconductor device 23 is inserted into 
the through tube of the tape base material 21. The connection terminal 29 and the metal wiring 
25 are electrically connected by the filler 30 of the low-melt point point metal with which the gap 
of the connection terminal 29 and the wall of the through tube 22 of the tape base material 21 
was filled up. 

[0037] As a filler 30, it may replace with a low-melt point point metal, and conductive paste may 
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be used. Generally as conductive paste, the silver paste or copper paste which distributed the 
particle of silver or copper is used into polyimide resin or an epoxy resin. It is filled up with these 
conductive paste in a through tube by screen-stencil etc. Although the tooth back of a 
semiconductor device 23 and the top face of the closure resin layer 24 are on the same flat 
surface in the example of illustration, as long as the closure resin layer 24 is closing the 
perimeter of a side face of a semiconductor device 23, it is not necessary to be necessarily the 
same flat surface, and the height of the closure resin layer 24 may be lower than the tooth back 
of a semiconductor device 23 by the part distant from the side face of a semiconductor device 
23. 

[0038] An example of the manufacture approach of the semiconductor device of the 1st 
invention shown in drawing 3 is explained below with reference to drawing 4 - drawing 9 . The 
initial structure first prepared for drawing 4 is shown. The tape base material 21 had the area 
which may include two or more semiconductor package units, and equips the inferior surface of 
tongue with the metal wiring layer 25 and the solder resist layer 26. As a tape base material 21, 
although various kinds of organic materials or polymeric materials can be used, a resin film or 
resin sheets, such as an epoxy film generally strengthened with fiber, such as a polyimide film, 
glass, and aramid, or BT (bismaleimide triazine) film, and a PPE (polyphenylene ether) film, are 
suitable. As long as reinforcement and rigidity required as a base material are secured, the 
thinner one of the thickness of the tape base material 21 is desirable for thin-shape-izing of a 
semiconductor device, and generally range [ of 25 micrometers - 100 micrometers ], especially 
75-micrometer order is used. 

[0039] After forming a through tube 22 in the tape base material 21 by punching etc., the copper 
foil for forming the metal wiring layer 25 in one side is stuck. Or the hole which penetrates the 
tape base material 21 and makes copper foil a pars basilaris ossis occipitalis may be formed 
using the tape with copper foil on which the tape base material 21 and copper foil were unified 
by performing laser beam machining to tape base material 21 part. The tape with copper foil 
forms an insulating layer in copper foil by spreading of resin, such as polyimide. 
[0040] Next, the through tube 22 (a pars basilaris ossis occipitalis demarcates by the metal 
wiring layer 25) of the tape base material 21 is imperfectly filled up with the filler 30 of a low- 
melt point point metal. That is, when the connection terminal 29 of a semiconductor device 21 is 
inserted at a back process, a filler 30 makes the gap of the connection terminal 29 and the wall 
of a through tube 22 a fill of a through tube 22 which is mostly filled to upper limit. As a low-melt 
point point metal of a filler 30, a silver-tin alloy (Ag-Sn), a lead-tin alloy (Pb-Sn), a silver-tin- 
copper alloy (Ag-Sn-Cu), the alloy that contains a bismuth (Bi) and antimony (Sb) in these can 
be used. Although it is desirable to carry out with the electrolysis plating which used copper foil 
as an electric supply layer as for restoration, screen-stencil of soldering paste can also perform 
it. 

[0041] Subsequently, patterning of the above-mentioned copper foil is carried out by etching, 
and the metal wiring layer 25 is formed. The solder resist layer 26 which has a through tube 27 
after formation of the metal wiring layer 25 is formed. Generally spreading of a photosensitive 
resist, exposure, and development perform formation of the solder resist layer 26 which has a 
through tube 27. It is few, and the number (number of a through tube 27) of an external 
connection terminal can carry out by screen-stencil of resin, when the pitch between external 
connection terminals is sufficiently large. The through tube 27 of a solder resist layer 26 is 
formed peripheral one or in the shape of an area array according to the application of the 
semiconductor device 20 to manufacture. 

[0042] Next, as shown in drawin g 5 , liquefied or the insulating coating 31 which consists of the 
resin of a semi-hardening condition is applied to the top face of the tape base material 21. The 
insulating coating 31 of a semi-hardening condition has the operation which pastes up a 
semiconductor device. Subsequently, as shown in drawing 6 , on the coating 31 before hardening, 
a semiconductor device 23 is arranged and it joins, namely, the through tube 22 to which the 
tape base material 21 corresponds the connection terminal 29 of the semiconductor device 23 of 
the need [ of constituting two or more semiconductor package units ] number — respectively — 
inserting — the gap of the connection terminal 29 and the wall of a through tube 22 — a through 
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tube 22 — while making it mostly filled up with the low-melt point point metal 30 to upper limit, a 
semiconductor device 23 is joined and carried in the top face of the tape base material 21. This 
heats a semiconductor device 23 to the temperature near the melting point of the low-melt 
point point metal 30, and performs it by pushing in the connection terminal 29 into the low-melt 
point point metal 30 in a through tube 22. 

[0043] As for the connection terminal 29 of a semiconductor device 23, forming as a bump of 
gold or copper is desirable. In the case of the semiconductor device 23 by which the connection 
terminal 29 is arranged to the periphery field, the connection terminal 29 is formed as a stud 
bump who generally used the wirebonding method. It is desirable to form the connection terminal 
29 by the galvanizing method from a viewpoint which avoids the mechanical shock by stud bump 
formation in the case of the semiconductor device 23 by which the connection terminal 29 is 
arranged to the active field of a center section. The galvanizing method is advantageous 
especially when forming a bump in the shape of an area array with the rewiring section on a 
semiconductor device. As for a stud bump, forming withgold is desirable, and, as for a plating 
bump, it is desirable to form as a copper post equipped with the protection plating layer. 
[0044] The size of the connection terminal 29, i.e., a bump, can be set as arbitration according to 
the design thickness of a semiconductor device 20. In an example, the diameter of a pars 
basilaris ossis occipitalis of a bump 29 is 30-60 micrometers in 70 micrometers and height. In 
that case, if the positioning accuracy in a bump's 29 formation is taken into consideration, the 
range of about 90-150-micrometer diameter is suitable for the through tube 22 of the tape base 
material 21 with which a bump 29 is inserted. 

[0045] Next, as shown in drawing 7 , the closure resin layer 24 which covers the top face of tape 
base materials 21 other than the field in which the semiconductor device 23 was carried, and 
closes the perimeter of a side face of a semiconductor device 23 at least is formed. In addition, 
in drawing 7 - drawing 9 , the very thin insulating coating 31 was illustrated as the closure resin 
layer 24 and one, and separate illustration omitted it. The closure resin layer 24 also covered the 
semiconductor device 23 in drawing 7 , and showed the mode by which the whole is mostly 
formed in the same thickness to it. However, as another mode, as shown in drawin g 8 , in this 
process step, the closure resin layer 24 may be thinner in the field which a semiconductor 
device 23 did not necessarily need to be covered, and the contact section with the side face of 
a semiconductor device 23 made thickness of the closure resin layer 24 equivalent to the height 
of a semiconductor device 23, and is distant from a semiconductor device 23 than this. Namely, 
what is necessary is just to set up the thickness of the closure resin layer 24 formed by this 
process step so that it may remain after the grinding performed at degree process, and polish by 
the thickness which can close completely the perimeter of a side face of a semiconductor device 
23. 

[0046] next, it is shown in drawin g 9 — as — a part for the tooth-back 23B flank of the upper 
part of the closure resin layer 24, and a semiconductor device 23 — grinding — and it grinds and 
considers as predetermined thickness. Thereby, the semiconductor device 23 which was about 
500 micrometers in the state of drawing 7 or drawing 8 can be made thin to about 50-100 
micrometers. Consequently, a semiconductor device 20 is thinly made in about 120-300 
micrometers. This is 1/4 or less thickness as compared with about 1200 micrometers in 
thickness of TSOP (Thin-Small-Outline Package) currently conventionally used abundantly most. 

[0047] After grinding and polish, the external connection terminal 28 which projected from the 
inferior surface of tongue of a solder resist layer 26 is formed in the through tube 27 of a solder 
resist layer 26. This is performed by carrying out a reflow loading of a solder ball or after 
screen-stencil of soldering paste. Each semiconductor device 20 ( drawing 3 ) is obtained by 
finally carving into drawing 9 per [ u ] semiconductor package in each location shown with the 
broken line. 

[0048] [Example 2] (1) sectional view and (2) plans show other examples of the semiconductor 
device by the 1st invention to drawing 10 (1) and (2), respectively. The same reference number 
as the inside of drawin g 3 was given to the structure of the example 1 shown in draw ing 3 , and a 
corresponding part. In addition to the structure shown in drawing 3 , the illustrated 
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semiconductor device 40 contains further the conductor (conductor column) 32 of a low-melt 
point point metal. The conductor 32 penetrated the tape base material 21 of the field in which 
the closure resin layer 24 and the closure resin layer 24 which close the perimeter of a side face 
of a semiconductor device 23 are formed, upper limit was exposed to the top face of the closure 
resin layer 24, and the lower limit has connected it to the metal wiring layer 25 electrically. 
[0049] As shown in drawing 1 1 , two or more layer laminating of the semiconductor device 40 of 
drawing 10 is carried out, and it can form the thin laminating mold semiconductor device 44 
advantageously. That is, one semiconductor device 44 which consists of the circuit of one which 
contains the semiconductor device 23 of plurality (this example three pieces) as the whole 
laminated structure is constituted by connecting the upper limit of the conductor 32 of the low- 
melt point point metal of the lower layer semiconductor device 40, and the lower limit of the 
external connection terminal 28 of the upper semiconductor device 40. The laminating of a 
semiconductor device 40 can be performed as follows. 

[0050] That is, a laminating mold semiconductor device is obtained by carrying out a reflow 
collectively, where it carried out the laminating, positioning two or more semiconductor devices 
with the fixture (appearance guide) which has the appearance of a semiconductor device and the 
load of the suitable load for the direction of a laminating is carried out. Or where it carried out 
the laminating of two or more semiconductor devices, positioning through a pin to the guide hole 
prepared in each semiconductor device and the load of the suitable load for the direction of a 
laminating is carried out, a reflow may be carried out collectively. 

[0051] An example of the manufacture approach of the semiconductor device of the 1st 
invention shown in drawing 10 is explained below with reference to drawing 1 2 -1 6. The same 
reference number as the inside of drawing 4 - drawing 9 was given to the part corresponding to 
the structure of the example 1 shown in drawing 4 - drawing 9 . The initial structure shown in 
drawing 1 2 is the same as the initial structure of the example 1 shown in drawing 4 , except that 
the through tube 33 other than a through tube 22 is formed in the tape base material 21. The 
through tube 22 is formed in the location corresponding to the connection terminal 29 of a 
semiconductor device 23 like the example 1 , and the through tube 33 is formed in the formation 
field of the closure resin layer 24 which closes the perimeter of a side face of a semiconductor 
device 23. Usually, a through tube 33 is magnitude it is several times whose diameter of this to a 
through tube 22. For example, a through tube 33 is about 500 micrometers in diameter to a 
through tube 22 being the diameter of about 25-100 micrometers. In the through tube 33 which 
had the base demarcated by the metal wiring layer 25, a small amount of flux 34 is arranged. 
About other parts of the initial structure shown in drawing 12 , it forms by the same processing 
as an example 1 . 

[0052] Next, as shown in draw ing 13 , the conductor 32 of the low-melt point point metal which 
projected from the top face of the closure resin layer 24 is formed in a through tube 33. This is 
performed by carrying and carrying out a reflow of the ball (for example, solder ball) of a low- 
melt point point metal on the flux 34 in a through tube 33. Then, the insulating coating 31 is 
formed like an example 1. 

[0053] Next, as shown in drawing 14 , like an example 1, on the coating 31 before hardening, a 
semiconductor device 23 is arranged and it joins. In connection with this, the connection terminal 
29 which upheaved from AKUTIGU side 23A of a semiconductor device 23 is inserted into the 
through tube 22 of the tape base material 21, and is pushed in into the low-melt point point 
metal 30. Next, as shown in drawing 15 , the closure resin layer 24 which covers the top face of 
tape base materials 21 other than the field in which the semiconductor device 23 was carried, 
and closes the perimeter of a side face of a semiconductor device 23 at least is formed. In 
drawing 15 - drawing 16 , the insulating coating 31 omitted illustration. 

[0054] The closure resin layer 24 also covered the semiconductor device 23 in drawing 15 , and 
showed the mode by which the whole is mostly formed in the same thickness to it. However, as 
the example 1 was shown in drawing 8 , in this process step, the closure resin layer 24 may be 
thinner than this in the field which a semiconductor device 23 did not necessarily need to be 
covered, and the contact section with the side face of a semiconductor device 23 made 
thickness of the closure resin layer 24 equivalent to the height of a semiconductor device 23, 
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and is distant from a semiconductor device 23. Namely, what is necessary is just to set up the 
thickness of the closure resin layer 24 formed by this process step so that it may remain after 
the grinding performed at degree process, and polish by the thickness which can close 
completely the perimeter of a side face of a semiconductor device 23. 

[0055] next, it is shown in drawing 16 — as — a part for the tooth-back 23B flank of the upper 
part of the closure resin layer 24, the crowning of a conductor 32, and a semiconductor device 
23 — grinding — and it grinds and considers as predetermined thickness. After grinding and 
polish, the external connection terminal 28 is formed like an example 1 in the through tube 27 of 
a solder resist layer 26. Each semiconductor device 40 ( drawing 10 ) is obtained by finally 
carving into drawing 16 per [ u ] semiconductor package in each location shown with the broken 
line. 

[0056] [Example 3] (1) sectional view and (2) plans show another example of the semiconductor 
device by the 1st invention to drawing 17 (1) and (2), respectively. The same reference number 
as the inside of drawing 3 was given to the structure of the example 1 shown in drawing 3 , and a 
corresponding part. The insulating frame 36 which replaces the illustrated semiconductor device 
60 with the closure resin layer 24 in the structure shown in drawing 3 , is joined to tape base 
material 21 top faces other than the field in which the semiconductor device 23 was carried, and 
encloses the side face of a semiconductor device 23 through Gap G, The closure resin layer 24 
which is filled up with the inside of Gap G and closes the perimeter of a side face of a 
semiconductor device 23 is included. The tape base material 21 of a field to which the frame 36 
and the frame 36 are joined is penetrated, upper limit is exposed to the top face of a frame 36, 
and a lower limit is the structure which contains further the conductor (conductor column) 32 of 
the shape of a column of the low-melt point point metal electrically connected to the metal 
wiring layer 25. 

[0057] As shown in drawing 18 , two or more layer laminating of the semiconductor device 60 of 
drawing 1 7 is carried out, and it can form the thin laminating mold semiconductor device 66 
advantageously. That is, one semiconductor device 66 which consists of the circuit of one which 
contains the semiconductor device 23 of plurality (this example three pieces) as the whole 
laminated structure is constituted by connecting the upper limit of the conductor 32 of the 
shape of a column of the low-melt point point metal of the lower layer semiconductor device 60, 
and the lower limit of the external connection terminal 28 of the upper semiconductor device 60. 
The laminating of a semiconductor device 60 can be performed like an example 2. 
[0058] An example of the manufacture approach of the semiconductor device 60 of the 1 st 
invention shown in drawing 1 7 is explained below with reference to drawing 1 9 -22. The same 
reference number as the inside of drawing 4 - drawing 9 was given to the part corresponding to 
the structure of the example 1 shown in drawing 4 - drawing 9 . In addition to the structure 
shown in drawing 4 , the insulating base material 36 which has opening 37 is joined by the field 
which carries a semiconductor device 23 in the top face of the tape base material 21, the initial 
structure shown in drawing 19 penetrates the tape base material 21 and the insulating base 
material 36, and the column-like conductor 32 is formed. Opening 37 has the configuration and 
dimension which can hold a semiconductor device 23 through Gap G, as shown in drawing 1 7 (2). 
The through tube 22 of the tape base material 21 is formed in the location corresponding to the 
connection terminal 29 of a semiconductor device like the example 1. 

[0059] The insulating base material 36 has the shape of a tape of the same appearance as the 
tape base material 21, and after it forms opening 37 by punching etc., it is joined to the top face 
of the tape base material 21. then, pillar-shaped — opening of the through tube which 
penetrates the insulating base material 36 and the tape base material 21 by laser processing in 
the location which forms a conductor 32 is carried out. subsequently, pillar-shaped by the **** 
plating using copper foil before carrying out patterning to the metal wiring layer 25 as an electric 
supply layer — a conductor 32 is formed. About other parts of the initial structure of drawing 
19 , it forms by the same processing as an example 1. usually, pillar-shaped — a conductor 32 is 
magnitude it is several times whose diameter of this to a through tube 22. for example, pillar- 
shaped to a through tube 22 being the diameter of about 25-100 micrometers — a conductor 32 
is about 500 micrometers in diameter. Next, as shown in drawing 20 , after forming the insulating 
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coating 31 in the top face of the tape base material 21 exposed in opening 37, like an example 1, 
on the coating 31 before hardening, a semiconductor device 23 is arranged and it joins. In 
connection with this, the connection terminal 29 which upheaved from AKUTIGU side 23A of a 
semiconductor device 23 is inserted into the through tube 22 of the tape base material 21, and is 
pushed in into the low-melt point point metal 30. 

[0060] Next, as shown in drawing 21 , the gap G of a semiconductor device 23 and the opening 
37 of the insulating base material 36 is closed in the closure resin layer 24. Thereby, the closure 
of the side face perimeter of a semiconductor device 23 is carried out. In drawing 21 - drawing 
22 , the insulating coating 31 omitted illustration, next, it is shown in drawing 22 — as — a part 
for the tooth-back 23B flank of the upper part of the insulating base material 36, the upper part 
of the closure resin layer 24, the crowning of a conductor 32, and a semiconductor device 23 — 
grinding — and it grinds and considers as predetermined thickness. 

[0061] After grinding and polish, the external connection terminal 28 is formed like an example 1 
in the through tube 27 of a solder resist layer 26. Each semiconductor device 60 ( drawing 1 7 ) is 
obtained by finally carving into drawing 22 per [ u ] semiconductor package in each location 
shown with the broken line. 

[Example 4] The structure before carving manufactured using the thing of the shape of a disk 
from the diameter of 2 inches to 1 2 inches as initial structure which contains the tape base 
material 21 in drawing 23 is shown. Since a facility of the existing grinding machine, a cutting 
machine, etc. which process the semi-conductor wafer of the same size by using such a 
configuration and the initial structure of a dimension can be used, the costs for the part and a 
new facility can be reduced. Although the case where the semiconductor device of the structure 
of an example 3 was manufactured was shown in drawing 23 , of course, it is applicable similarly 
[ in the case of an example 1 and an example 2 ]. 

[0062] [Example 5] (1) sectional view, (2) sectional views, and (3) plans show an example of the 
semiconductor device by the 2nd invention to drawing 24 (1), (2), and (3), respectively. The 
reference number which added 100 to the reference number in these examples was given to the 
structure of examples 1 -4, and a corresponding part (also setting in the subsequent examples 
the same). The metal wiring 125 is formed in the top face of the insulating tape base material 
121, and a semiconductor device 123 exposes tooth-back 123B up, and the illustrated 
semiconductor device 101 turns active side 123A caudad, and is carried. The lower limit of the 
connection terminal 129 which projected from active side 123A of a semiconductor device 123 
to the lower part has connected with the top face of the metal wiring 1 25. The closure resin 
layer 124 formed in the top face of the tape base material 121 closed the perimeter of a side 
face of a semiconductor device 123, and is filled up with the gap of active side 123A of a 
semiconductor device 123, and the top face of the tape base material 121. 

[0063] a conductor — the column 132 was prolonged in the upper part from the top face of the 
metal wiring 125, and penetrated the closure resin layer 124 around [ side face ] a 
semiconductor device 123, and upper limit is exposed up. a conductor — a column 132 may be a 
ball-like (the shape of an entasis [ Correctly ]) mostly, as shown in drawing 24 (1), and as shown 
in drawing 24 R> 4 (2), it may be straight-rod shape, a conductor — columns 132 are a metaled 
column or metaled balls, such as copper or nickel, and are the balls of low-melt point point 
metals, such as solder, desirably. As this solder, a silver-tin alloy (Ag-Sn), a lead-tin alloy (Pb- 
Sn), a silver-tin-copper alloy (Ag-Sn-Cu), and the solder that contains a bismuth (Bi) and 
antimony (Sb) in these can be used. 

[0064] With reference to drawing 25 , the manufacture approach of the semiconductor device 
101 shown in drawing 24 is explained. This example can be applied when manufacturing 
collectively about many semiconductor package units like examples 1-4, but in order to give 
explanation brief below, it is explained in the form manufactured about a single semiconductor 
package unit. First, as shown in drawing 25 (1), the semiconductor device 123 which equipped 
active side 123A with the connection terminal 129, and the tape base material 121 which 
equipped the top face with the metal wiring 125 are prepared. The formation approach of the 
connection terminal 129, the ingredient configuration of the tape base material 121, and the 
formation approach of the metal wiring 1 25 are the same as that of an example 1 . 
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[0065] Next, as shown in drawing 25 (2), a semiconductor device 123 is carried in the top face of 
the tape base material 121 by joining the connection terminal 129 of active side 123A of a 
semiconductor device 123 to the top face of the metal wiring 125 of the tape base material 121. 
This junction (loading) can be performed as follows. The connection terminal 129 which carries 
out the heating pressure welding of the connection terminal 129 to the metal (solder) layer 
formed in the predetermined location of the metal wiring 125 with plating etc. beforehand, or 
consists of a golden bump on gilding on the metal wiring 125 is carried, and it joins through direct 
junction, or an anisotropic conductive film or a paste by ultrasonic impression. 
[0066] next, the conductor which the lower limit joined to the top face of the metal wiring 125 as 
shown in drawing 25 (3) — a column 132 is formed, the example of illustration — a conductor — 
the column 1 32 was shown in drawing 24 (2) — it is a ball-like (the shape of an entasis 
[ Correctly ]) mostly, and is a solder ball, the conductor using a solder ball — formation of a 
column 132 can be performed by carrying out a reflow, after carrying a solder ball in the 
predetermined part of metal wiring 125 top face or screen-stenciling soldering paste, a 
conductor — a column 1 32 may be the straight-rod shape shown in drawing 24 (2). a straight- 
rod shaped conductor — formation of a column 1 32 can be performed as follows. Preferably, the 
rod-like structure of copper ** was joined to the predetermined part of metal wiring 125 top 
face by heating pressurization, solder etc. was beforehand galvanized in the predetermined part 
of metal wiring 125 top face, and also [ the metal which performed solder plating, tin (Sn) plating, 
indium (In) plating, etc. to the front face, and ] the above-mentioned rod-like structure is carried, 
and a reflow is carried out. 

[0067] Next, as shown in drawing 25 (4), the closure resin layer 124 is formed, the closure resin 
layer 124 — the metal wiring 125 and a conductor — the perimeters of a side face of a 
semiconductor device 123 including a column 132 are closed, and it is filled up with the gap of 
active side 123A of a semiconductor device 123, and the top face of the tape base material 121. 
Molding or potting can perform formation of the closure resin layer 1 24. 

[0068] next, it is shown in drawing 25 (5) — as — a part for the tooth-back flank of the upper 
part of the closure resin layer 124, and a semiconductor device 123 — grinding — and — 
grinding — given thickness — ** — carrying out — a conductor — the upper limit of a column 
132 is exposed up. the whole which the need does not have and not necessarily includes a 
semiconductor device 1 23 by the grinding and polish of drawing 25 R> 5 (5) although the top face 
of the closure resin layer 1 24 was made into the same flat surface as the top face (tooth back) 
of a semiconductor device 123 at the process of drawing 25 (4) — given thickness — ** — the 
time of carrying out — a conductor — what is necessary is just to set up the thickness of the 
closure resin layer 1 24 so that the upper limit of a column 1 32 may be up exposed 
[0069] Although only the single semiconductor package unit was shown in drawing 25 , many 
semiconductor package units can be collectively manufactured by performing the process of 
drawing 25 (1) - (5) using the tape base material 121 of the area which may include two or more 
semiconductor device package units in fact. In that case, finally the tape base material 121 can 
be carved per semiconductor package, and each semiconductor device 101 ( drawing 24 R> 4) 
can be obtained. 

[0070] [Example 6] (1) sectional view and (2) plans show other examples of the semiconductor 
device by the 2nd invention to drawing 26 (1) and (2), respectively, the semiconductor device 
102 of this example — setting — the conductor of an example 5 — instead of the column 132, 
the external connection terminal 1 28 was caudad prolonged from the inferior surface of tongue 
of the metal wiring 125, penetrated the tape base material 121, and it has projected caudad. It is 
the same structure as an example 5 except it. the ingredient of the external connection terminal 
128 — a conductor — it can choose from the same ingredient as using for a column 132. 
[0071] With reference to drawing 27 , the manufacture approach of the semiconductor device 
102 shown in drawing 26 is explained. This example can be applied when manufacturing 
collectively about many semiconductor package units like examples 1-4, but in order to give 
explanation brief below, it is explained in the form manufactured about a single semiconductor 
package unit. First, as shown in drawin g 27 (1), the semiconductor device 123 which equipped 
active side 123A with the connection terminal 129, and the tape base material 121 are prepared. 
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The tape base material 121 equipped the top face with the metal wiring 125, had through tube 
121H of the thickness direction in the location corresponding to the external connection terminal 
128, closed the upper limit whose inferior surface of tongue of the metal wiring 125 is through 
tube 121H, and has demarcated them. The formation approach of the connection terminal 129, 
the ingredient configuration of the tape base material 121, and the formation approach of the 
metal wiring 1 25 are the same as that of an example 1 . The formation approach of through tube 
121H is the same as that of the through tube 22 of an example 1. 

[0072] Next, as shown in drawing 27 (2), a semiconductor device is carried in the top face of the 
tape base material 121 like the process of drawing 25 (2) of an example 5. 

[0073] Next, as shown in drawing 27 (3), the closure resin layer 124 is formed like the process of 
drawing 25 (4) of an example 5. 

[0074] next, it is shown in drawing 27 (4) — as — a part for the tooth-back flank of the upper 
part of the closure resin layer 124, and a semiconductor device 123 — grinding — and — 
grinding — given thickness — ** — it carries out. the whole which the need does not have and 
not necessarily includes a semiconductor device 123 by next grinding and polish although 
considered as the condition that the top face of the closure resin layer 1 24 was higher than the 
top face (tooth back) of a semiconductor device 123, and the semiconductor device 123 whole 
was embedded to the interior of the closure resin layer 1 24, at the process of drawing 27 (3) 
given thickness — ** — what is necessary is just to set up the thickness of the closure resin 
layer 1 24 so that it can carry out 

[0075] Next, as shown in drawi ng 27 (5), the external connection terminal 128 is formed. The 
external connection terminal 128 was caudad prolonged from the inferior surface of tongue of 
the metal wiring 125 which demarcates the upper limit of through tube 121H, was filled up with 
through tube 121H, and has projected them caudad. This order is sufficient as the sequence of 
the grinding and the polish process of drawing 27 (4), and the external connection terminal 
formation process of drawing 27 (5), and a reverse order is sufficient as it. 
[0076] Although only the single semiconductor package unit was shown in drawing 27 , many 
semiconductor package units can be collectively manufactured by performing the process of 
drawing 27 (1) - (5) using the tape base material 121 of the area which may include two or more 
semiconductor device package units in fact. In that case, finally the tape base material 121 can 
be carved per semiconductor package, and each semiconductor device 102 ( drawing 26 R> 6) 
can be obtained. 

[0077] [Example 7] (1) sectional view and (2) plans show another example of the semiconductor 
device by the 2nd invention to drawing 28 (1) and (2), respectively, the semiconductor device 
103 of this example — setting — the conductor of an example 5 — both the column 132 and the 
external connection terminal 128 of an example 6 are formed. The method of manufacturing the 
semiconductor device 103 of this example is an approach which combined the production 
process of an example 5, and the production process of an example 6. With reference to drawin g 
25 and drawing 27 , the manufacture approach of the semiconductor device 103 shown in 
drawing 28 is explained. Two or more layer laminating of the semiconductor device 103 shown in 
drawing 28 can be carried out, and it can be used. 

[0078] First, the semiconductor device 123 and the tape base material 121 which are shown in 
drawing 27 (1) are prepared like an example 6, and as shown in drawing 2727 (2), a 
semiconductor device is carried in the top face of the tape base material 121. 
[0079] next, the conductor which the lower limit joined to the top face of the metal wiring 125 as 
shown in drawing 25 (3) — a column 1 32 is formed, and as shown in drawing 25 (4), the closure 
resin layer 124 is formed. Then, the semiconductor device 103 of drawing 28 is obtained by 
performing the grinding and the polish process of drawing 27 (4), and the external connection 
terminal formation process of drawing 27 (5) by this order or reverse order. 

[0080] Although the single semiconductor package unit was explained here, many semiconductor 
package units can be collectively manufactured by performing the above-mentioned process 
using the tape base material 121 of the area which may include two or more semiconductor 
device package units in fact. In that case, finally the tape base material 121 can be carved per 
semiconductor package, and each semiconductor device 1 03 ( drawing 28 ) can be obtained. 
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[0081] The semiconductor device by the 1st invention and the 2nd invention which were 
explained above is the structure containing a tape base material. The example of the 
semiconductor device by the 3rd invention of the structure which does not contain a tape base 
material in below is explained. 

[Example 8] A sectional view shows an example of the semiconductor device by the 3rd 
invention to drawing 29 (1) and (2). The semiconductor device 123 exposed tooth-back 123B to 
the top face of the resin object 124 by carrying out the closure, and, as for the semiconductor 
device 104 shown in drawing 29 (1), the semiconductor device 123 has turned active side 123A 
to the interior of the resin object 124 of predetermined thickness caudad. The metal wiring 125 
is formed in the inferior surface of tongue of the resin object 124, and the connection terminal 
129 caudad prolonged from active side 123A of a semiconductor device 123 has connected with 
the top face of the metal wiring 125. Tooth-back 123B of the top face of the resin object 124 
and a semiconductor device 123 has constituted the same flat surface. The connection terminal 
129 can be formed as a golden stud bump, a plating bump, etc. 

[0082] In the structure of the semiconductor device 104 of drawing 29 (1), the solder resist layer 
126 has covered the inferior surfaces of tongue of the resin object 124 including the metal wiring 
125, the connection bump 128 formed in the inferior surface of tongue of the metal wiring 125 
penetrated the solder resist layer 1 26, and semiconductor device 1 04' shown in drawing 29 (2) 
has projected caudad. 

[0083] With reference to drawing 30 , the manufacture approach of the semiconductor device 
104 shown in drawin g 29 and 104' is explained. This example can be applied when manufacturing 
collectively about many semiconductor package units like examples 1-4, but in order to give 
explanation brief below, it is explained in the form manufactured about a single semiconductor 
package unit. First, as shown in drawing 30 (1), a semiconductor device 123 is carried on metal 
substrate 125M by joining to top faces of metal substrate 125M, such as aluminum foil, Cu foil, 
copper foil that formed wiring by gilding, and a Cu flare aluminum foil, by approaches, such as 
alloy junction which minded ultrasonic jointing and low-melt point point metals, such as an 
indium, for the tip of the connection terminal 129 formed in active side 123A of a semiconductor 
device 123. 

[0084] Next, as shown in drawing 30 (2), the resin object 124 is formed by covering the whole 
top face of metal substrate 125M by resin. The resin object 124 is closing the semiconductor 
device 123 inside, and the inferior surface of tongue has joined it to metal substrate 125M. As a 
resin object 124, an epoxy resin, polyimide resin, cyano ester resin, and polycyclic aromatic 
series system resin can be used, and especially an epoxy resin is desirable. In order to adjust the 
coefficient of thermal expansion and thermal conductivity of the resin object 1 24, ceramic 
particles, such as a silica, an alumina, and alumimium nitride, can be distributed as an inorganic 
filler. Variance is set up according to a desired coefficient of thermal expansion and the value of 
thermal conductivity. Particle size is 2-10 micrometers. Particle shape is so desirable that it is 
spherically near. 

[0085] Next, as shown in drawing 30 (3), the metal wiring 125 is formed in the inferior surface of 
tongue of the resin object 124 by carrying out patterning of metal substrate 125M. The top face 
has connected the metal wiring 125 to the connection terminal 129. a part for next, the tooth- 
back flank of the upper part of the resin object 124, and a semiconductor device 123 — grinding 
— and — grinding — given thickness — ** — it carries out. According to the above process, 
the semiconductor device 104 shown in drawing 29 (1) is completed. 

[0086] Furthermore, it is the process of drawing 30 (3), next as shown in drawing 30 (4), the wrap 
solder resist layer 126 is formed for the whole inferior surface of tongue of the resin object 124 
including the metal wiring 125, and a through tube 127 is formed in a solder resist layer 126. A 
lower limit carries out opening of the through tube 127, upper limit is closed by the inferior 
surface of tongue of the metal wiring 1 25, and it is demarcated. 

[0087] next, it was shown in drawing 30 (5) — as — a part for the tooth-back flank of the upper 
part of the resin object 124, and a semiconductor device 123 — grinding — and — grinding — 
given thickness — ** — it carries out. 

[0088] Next, as shown in drawing 30 (6), the external connection terminal 128 which was filled up 
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with the through tube 127 and projected caudad is formed, the conductor which this showed to 
drawing 25 (3) — it carries out like a column 132 loading of a solder ball and by carrying out an 
after [ soldering paste printing ] reflow. In addition, the grinding and the polish process of drawing 
30 (5) t and the external connection terminal formation process of d r awing 30 (6) may be 
performed to a reverse order. Thereby, semiconductor device 104' shown in drawing 29 (2) is 
completed. 

[0089] Although the single semiconductor package unit was explained here, many semiconductor 
package units can be collectively manufactured by performing the above-mentioned process 
using metal substrate 125M of the area which may include two or more semiconductor device 
package units in fact. In that case, finally metal substrate 1 25M can be carved per 
semiconductor package, and each semiconductor device 104 or 104* ( drawing 29 ) can be 
obtained. 

[0090] Next, with reference to drawing 31 , other manufacture approaches of the semiconductor 
device 104 shown in drawing 29 and 104' are explained. First, as shown in drawing 31 (1), 
compound metal plate 125A which formed the circuit pattern 125 of a dissimilar metal in the top 
face of metal substrate 1 25M is produced. This is performed by forming the Cu circuit pattern 
125 on aluminum substrate 125M by forming the Au circuit pattern 125 with Au plating on Cu 
substrate 1 25M which consist of Cu foil, or etching and carrying out patterning of the Cu of a Cu 
flare aluminum foil. 

[0091] Next, as shown in d ra wi ng 3 1 (2), a semiconductor device 123 is carried on compound 
metal plate 125A by joining to the top face of a circuit pattern 125 by approaches, such as alloy 
junction which minded low-melt point point metals, such as ultrasonic jointing and an indium, for 
the tip of the connection terminal 1 29 formed in active side 1 23A of a semiconductor device 
123. 

[0092] Next, as shown in drawing 31 (3), the resin object 124 is formed by covering the whole 
top face of compound metal plate 125A including a circuit pattern 125 by resin. The resin object 
124 is closing the semiconductor device 123 inside, and the inferior surface of tongue has joined 
it to a circuit pattern 125 and metal substrate 125M. The resin object 124 is the same quality of 
the material as the thing explaining drawing 30 (2). 

[0093] Next, as shown in drawing 31 (4), etching removes metal substrate 125M. In the case of 
the combination of Au circuit pattern 125/Cu foil substrate 125M, although Cu is dissolved, 
specifically, Au removes Cu foil substrate 125M by etching using the etchant not dissolving. Or 
in the case of the combination of Cu circuit pattern 125/aluminum substrate 125M, although 
aluminum is dissolved, Cu removes aluminum substrate 125M by etching using the etchant not 
dissolving. The structure where the metal wiring 125 which consists of Au or Cu was joined to 
the inferior surface of tongue of the resin object 124 by this is acquired, a part for next, the 
tooth-back flank of the upper part of the resin object 1 24, and a semiconductor device 1 23 — 
grinding — and — grinding — given thickness — ** — it carries out. According to the above 
process, the semiconductor device 104 shown in drawing 29 (1) is completed. However, although 
the location of the plane of composition of the resin object 124 and a solder resist layer 126 
serves as a top face of the metal wiring 1 25, and the same field with the structure of drawing 29 
(1), they differ in the acquired structure which was acquired at the above-mentioned process at 
the point used as the inferior surface of tongue of the metal wiring 125, and the same field. 
[0094] Furthermore, it is the process of drawing 31 (4), next the same procedure as the process 
which showed formation of a solder resist layer 1 26, grinding and polish, and formation of the 
external connection terminal 128 to drawing 30 (4), (5), and (6), respectively in the sequence 
shown in drawing 31 (5), (6), and (7) performs. Also in this case, the grinding and the polish 
process of drawing 31 (6), and the external connection terminal formation process of drawing 31 
(7) may be performed to a reverse order. Semiconductor device 1 04' which this showed to 
drawing 29 (2) is completed. However, although the location of the plane of composition of the 
resin object 124 and a solder resist layer 126 serves as a top face of the metal wiring 125, and 
the same field with the structure of drawing 2929 (2), they differ in the acquired structure which 
was acquired at the above-mentioned process at the point used as the inferior surface of tongue 
of the metal wiring 125, and the same field. 
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[0095] [Example 9] A sectional view shows other examples of the semiconductor device by the 
3rd invention to drawing 32 . drawing 32 — ( — one — ) — ( — two — ) — ( — three — ) — 
respectively — having been shown — a semiconductor device — 105 — 105 — ' — 105 — " — 
each — drawin g 29 — ( — one — ) — having been shown — a semiconductor device — 104 — 
structure — in addition, two or more conductors — it has the column 132 further, a conductor - 

- from the top face of the metal wiring 125, the column 132 penetrated the resin object 124, and 
is prolonged up, and upper limit has exposed it to the top face of the resin object 124. here — 
the semiconductor device 105 of drawing 32 (1) — a conductor — the upper limit of a column 
132 — from the resin object 124 — exposing — **** — semiconductor device 105' of drawing 
32 (2) — a conductor — the upper limit and side face of a column 132 are exposed from the 
resin object 1 24. 

[0096] the conductor with which only upper limit has exposed semiconductor device 105" of 
drawing 32 (3) from the resin object 124 — the conductor which column 132A, and upper limit 
and a side face have exposed from the resin object 124 — it has column 132B and the wrap 
solder resist layer 126 is formed in the inferior surfaces of tongue of the resin object 124 
including the metal wiring 1 25. however, the conductor with which the side face exposed the 
solder resist layer 126 — the part of the metal wiring 125 linked to column 132B was not 
covered, but the inferior surface of tongue of the metal wiring 1 25 is exposed in this part, a 
conductor — Columns 132, 132A, and 132B can be formed by low melting alloys, such as metals, 
such as copper (Cu), nickel (nickel), and covar (trade name), an alloy or a tin-silver (Sn-Ag) alloy, 
and a tin-lead (Sn-Pb) alloy. 

[0097] the semiconductor device 105 shown in drawing 32 , 105', and the top face of metal 
substrate 125M used for the production process explained by drawing 30 R> 0 in the example 8 
in order to manufacture 105" — beforehand — stud bump formation, junction of a metal column, 
etc. — a conductor — what is necessary is to form the column 132 and just to perform suitably 
the process of drawing 30 R> 0 as well as an example 8 

[0098] [Example 10] The example of the component laminating mold semiconductor device which 
carried out two or more layer laminating of the semiconductor device 105 shown in drawing 32 
(1) to drawing 33 is shown. After the illustrated semiconductor device 106 carries out the three- 
layer laminating of the semiconductor device 105 and forms a solder resist layer 126 and the 
connection bump 128 like drawing 29 (2) in addition to the structure of drawing 32 (1), the 
laminating of it is carried out and it is made into one. a lower layer conductor — the upper limit 
of a column 132 and the inferior surface of tongue of the upper metal wiring 125 have connected 
mutually electrically through the connection bump 128. 

[0099] [Example 11] The example of the component parallel connected type semiconductor 
device which connected to drawing 34 (1) mutually semiconductor device 105* shown in drawing 
32 (2) on the side face is shown, the conductor which the illustrated semiconductor device 107 
connected two semiconductor device 1 05' to juxtaposition, covered the inferior surfaces of 
tongue of the resin object 124 including the metal wiring 125 by the solder resist layer 126 
except for the side edge section, and was exposed to the side face of the resin object 1 24 — it 
connects mutually electrically through the low-melt point point metals 138, such as solder, on 
the side faces of a column 132. This connection can be made as follows, carrying out a reflow, 
after carrying a low-melt point point metal ball, or after supplying a low-melt point point metal by 
printing or dotting of a low-melt point point metal paste — the low-melt point point metal 138 - 

- the metal wiring 125 and a conductor — breadth and junction are performed to the exposure 
of a column 132. When spacing of a joint is large, it can also join by dotting of conductive paste. 
[0100] The example of the component laminating parallel connected type semiconductor device 
which carried out the laminating of semiconductor device 105' shown in drawing 32 (2) to drawing 
34 (2), and carried out parallel connection to it is shown. The two-layer laminating of the layer 
which connected two semiconductor device 105' to juxtaposition is carried out, and the 
illustrated semiconductor device 108 changes. The connection relation of each semiconductor 
device 105' is the relation which combined the component laminating mold semiconductor device 
106 of d r aw ing 33 , and the component parallel connected type semiconductor device 107 of 
drawing 34 (1). 
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[0101] [Example 12] The example of the semiconductor device of the 3rd invention which 
contains a capacitor in drawing 35 (1) is shown. In addition to the structure of semiconductor 
device 104' of drawing 29 (2), the illustrated semiconductor device 109 is equipped with the 
capacitor 143 by which the closure was carried out into the resin object 124. As for the 
capacitor 143, direct continuation of the electrode terminal 145 of two poles is carried out to the 
top face of the metal wiring 125. As shown in drawing 35 (2), a capacitor 143 is an opposite 
monotonous mold and its pattern side of each conductor pattern 147 is desirably parallel to the 
thickness direction of the resin object 124. It is the usual ceramic stacked capacitor and the 
capacitor 143 is filled up with a dielectric 149 like strontium titanate between conductor patterns 
147. Since electrostatic capacity, i.e., effective area, is decided by thickness after grinding and 
polish, it is necessary to expect and design the last thickness. 

[0102] As a capacitor 143, a commercial chip capacitor (chip capacitor) is used suitably. In 
addition, the structure containing a capacitor 143 is applicable not only to the semiconductor 
device shown in drawing 35 (1) but the semiconductor device shown in drawing 24 , drawing 29 
(1), and drawing 32 R> 2. 
[0103] 

[Effect of the Invention] According to this invention, it equalizes at the same time it reduces 
installation height, and the complicated process for each chip installation is not needed, but the 
manufacture yield is improved, the height of a semiconductor device is equalized, without being 
influenced by thickness dispersion of a chip, and the semiconductor device and its manufacture 
approach as a thin semiconductor package in which package activation of an electric trial is 
possible are offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the perspective view showing the conventional semiconductor device 
after connecting the lead of TCP with a semiconductor chip, and shows the condition before 
cutting each TCP from a tape. 

[Drawin g 2] Drawin g 2 is the sectional view in which expanding the core of the semiconductor 
device of drawin g 1 , and showing the conventional semiconductor chip and the condition of 
connection of the lead of a package. 

[Drawing 3] Drawing 3 (1) and (2) are the each (1) sectional view and (2) plans showing an 
example of the semiconductor device by the 1st invention. 

[Drawing 4] Drawing 4 is the sectional view showing the initial structure prepared first, in order 
to manufacture the semiconductor device of the 1 st invention shown in drawing 3 . 
[Drawing 5] Drawing 5 is the sectional view showing the condition of having formed insulating 
coating in the initial structure shown in drawing 4 . 

[ Drawin g 6] Drawin g 6 is the sectional view showing the process which arranges a semiconductor 
device and is joined on coating before hardening. 
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[Drawing 7] Drawing 7 is the sectional view showing the condition of having formed the closure 
resin layer which covers the top face of tape base materials other than the field in which the 
semiconductor device was carried, and closes the perimeter of a side face of a semiconductor 
device at least. 

[Drawing 8] Drawing 8 is the sectional view showing the condition of having formed the closure 
resin layer which covers the top face of tape base materials other than the field in which the 
semiconductor device was carried, and closes the perimeter of a side face of a semiconductor 
device at least by another mode with drawing 7 . 

[Drawing 9] Drawing 9 is the sectional view showing grinding and the condition of having ground, 
having considered as predetermined thickness and having formed the external connection 
terminal for a part for the tooth-back flank of the upper part of a closure resin layer, and a 
semiconductor device. 

[Drawing 10] Drawing 10 (1) and (2) are the each (1) sectional view and (2) plans showing other 
examples of the semiconductor device by the 1 st invention. 

[Drawing 1 1] Drawing 1 1 is the sectional view showing the thin laminating mold semiconductor 
device which carried out two or more layer laminating of the semiconductor device of drawing 
10 , and formed it. 

[Drawing 12] Drawing 12 is the sectional view showing the initial structure prepared first, in order 
to manufacture the semiconductor device of the 1 st invention shown in drawing 10 . 
[Drawing 13] Drawing 13 is the sectional view showing the condition of having formed the 
conductor and insulating coating of a low-melt point point metal in the initial structure shown in 
drawing 12 . 

[Drawing 14] Drawing 14 is the sectional view showing the process which arranges a 
semiconductor device and is joined on coating before hardening. 

[Drawing 15] Drawing 15 is the sectional view showing the condition of having formed the closure 
resin layer which covers the top face of tape base materials other than the field in which the 
semiconductor device was carried, and closes the perimeter of a side face of a semiconductor 
device at least. 

[Drawing 16] Drawing 1 6 is the sectional view showing grinding and the condition of having 
ground, having considered as predetermined thickness and having formed the external 
connection terminal for a part for the tooth-back flank of the upper part of a closure resin layer, 
and a semiconductor device. 

[Drawing 1 7] Drawing 1 7 (1) and (2) are (1) sectional view and (2) plans showing another example 
of the semiconductor device by the 1 st invention, respectively. 

[Drawing 18] Drawing 18 is the sectional view showing the thin laminating mold semiconductor 
device which carried out two or more layer laminating of the semiconductor device of drawing 
17 , and formed it. 

[Drawing 19] Drawing 19 is the sectional view showing the initial structure prepared first, in order 
to manufacture the semiconductor device of the 1st invention shown in drawing 1 7 . 
[Drawing 20] Drawing 20 is the sectional view showing the process which forms insulating 
coating in the initial structure shown in drawing 19 , arranges a semiconductor device and is 
joined on coating before hardening. 

[Drawing 21] Drawing 21 is the sectional view showing the condition of having closed the gap of 
a semiconductor device and opening of an insulating base material in the closure resin layer. 
[Drawing 22] Drawing 22 is the sectional view showing grinding and the condition of having 
ground, having considered as predetermined thickness and having formed the external 
connection terminal, from the condition shown in drawing 21 for a part for the tooth-back flank 
of the upper part of an insulating base material, the upper part of a closure resin layer, and a 
semiconductor device. 

[Drawing 23] Drawing 23 is the perspective view which was manufactured using a disk-like thing 
as initial structure containing a tape base material and in which carving into and showing a part 
of front structure in a cross section. 

[Drawing 24] Drawing 24 (1), (2), and (3) are (1) sectional view, (2) sectional views, and (3) plans 
showing an example of the semiconductor device by the 2nd invention. 
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[Drawing 25] Drawing 25 is the sectional view showing the process for manufacturing the 
semiconductor device of drawing 24 (1). 

[Drawing 26] Drawing 26 (1) and (2) are (1) sectional view and (2) plans showing other examples 
of the semiconductor device by the 2nd invention. 

[Drawing 27] Dra w ing 27 is the sectional view showing the process for manufacturing the 
semiconductor device of drawing 26 . 

[Drawing 28] Drawing 28 (1) and (2) are (1) sectional view and (2) plans showing another example 
of the semiconductor device by the 2nd invention. 

[Drawing 29] Drawing 29 (1) and (2) are the sectional views showing an example of the 
semiconductor device by the 3rd invention. 

[Drawing 30] Drawing 30 is the sectional view showing an example of the process for 
manufacturing the semiconductor device of drawing 29 . 

[Drawing 31] Drawing 31 is the sectional view showing other examples of the process for 
manufacturing the semiconductor device of drawing 29 . 

[Drawing 32] Drawing 32 (1), (2), and (3) are the sectional views showing other examples of the 
semiconductor device by the 3rd invention. 

[Drawing 33] Drawing 33 is the sectional view showing the thin laminating mold semiconductor 
device which carried out two or more layer laminating of the semiconductor device of drawing 
32 , and formed it. 

[ D rawing 3 4 ] Drawin g 34 (1) and (2) are the sectional views showing the component parallel 
connected type semiconductor device which carried out (1) parallel connection of the 
semiconductor device of drawing 32 , (2) laminatings, and the component laminating parallel 
connected type semiconductor device which carried out parallel connection, respectively. 
[Drawing 35] Drawing 35 is (1) sectional view and (2) partial expanded sectional view showing the 
example of the semiconductor device of the 3rd invention containing a capacitor. 
[Description of Notations] 

1 — Resin film (base material) 

2 — Lead 

3 — Sprocket hole 

4 — Semiconductor chip (semiconductor device) 

5 — Opening (device hole) 

6 — Bumps (gold etc.) 

7 — Closure resin 

10 — The conventional TCP 

20 — Semiconductor device by the 1st invention 

21 — Insulating tape base material 

22 — Through tube of the thickness direction of the tape base material 21 

23 — Semiconductor device 

23A — Active side of a semiconductor device 
23B — Tooth back of a semiconductor device 

24 — Closure resin layer 

25 — Metal wiring 

26 — Solder resist layer 

27 — Through tube of the thickness direction of a solder resist layer 

28 — External connection terminal 

29 — Connection terminal of a semiconductor device 

30 — Filler of a low-melt point point metal 

31 — Insulating coating 

32 — Conductor of a low-melt point point metal (pillar-shaped conductor) 

36 — Insulating base material 

37 — Through tube of the thickness direction of the insulating base material 36 
40 — Semiconductor device by the 1st invention 

44 — Component laminating mold semiconductor device by the 1st invention 
60 — Semiconductor device by the 1st invention 
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66 — Component laminating mold semiconductor device by the 1st invention 

101 — Semiconductor device by the 2nd invention 

102 — Semiconductor device by the 2nd invention 

1 03 — Semiconductor device by the 2nd invention 

1 04 — Semiconductor device by the 3rd invention 
1 04' — Semiconductor device by the 3rd invention 

1 05 — Semiconductor device by the 3rd invention 
1 05' — Semiconductor device by the 3rd invention 
1 05" — Semiconductor device by the 3rd invention 

1 06 — Component laminating mold semiconductor device by the 3rd invention 

1 07 — Component parallel connected type semiconductor device by the 3rd invention 

1 08 — Component laminating parallel connected type semiconductor device by the 3rd invention 

1 09 — Semiconductor device equipped with the capacitor by the 3rd invention 
121 — Insulating tape base material 

1 21 H — Through tube of an insulating tape base material 

1 23 — Semiconductor device 

1 23A — Active side of a semiconductor device 
1 23B — Tooth back of a semiconductor device 

1 24 — Closure resin layer 

1 25 — Metal wiring (circuit pattern) 
1 25A — Compound metal plate 

1 25M — Metal substrate 

1 26 — Solder resist layer 

1 27 — Through tube of a solder resist layer 

1 28 — An external connection terminal or connection bump 

1 29 — Connection terminal of a semiconductor device 
1 32 — a conductor — a column 

1 32A — a conductor — a column 
132B — a conductor — a column 
1 43 — Capacitor 

1 45 — Electrode terminal of a capacitor 

1 47 — Plate with which a capacitor counters 

149 — Dielectric which fills between the plates of a capacitor 
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DRAWINGS 



[ Drawing 1] 
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[Drawing 1 1 ] 
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[Drawing 12] 
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[Drawing 14] 
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[Drawing 15] 
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[Drawing 20] 
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[Draw ing 24] 
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[Drawing 25] 
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[Drawing 27] 
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[Drawing 33] 
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2] 8»**4E«o***l6««:»5Si-* 

40 ->^SWoJi®tcg^b. R^-^^H-lcWEJtaTLS: 
**i-*»*c«*3fi4E*^*««^»JSr5tt«^tt 

mm&mttb&T-7'mttb*nm-rz>M<DnmiL&te 

*b, ffiE¥***^£**-rSfla(-RB»J©»ii?LSr^ 

* b j.o«iifiifttt»r(D sR*#asr^ 

b, »^#ft:*^«:^b^'a^e»**4E*^linBR^ 
ttEttJhmRJI«r»Ai-d w b *4*«i:i- 

[»*3Sl 3] i«E»ih»IBB*:*fiKbfca, huIS^F 

50 ftmb-t 5ft^3gl 0^f>i 2*wv>fii^i JSE*fc 



3 

^#5r-ySW\ 2 >T ^JEA ±1 2 -f V^WT 
®TIE (A) :fc>J;t>* (B) ©*&<fct>— 

(b) &&m&m<DTmfrbTttMxfix& j r--ymtf 

[S*917] »E«Wf©i:Ur (A) 8MH£«r*;t 
^~^g4*<7>±15&llie$l<7)±® dg^-f 3 n £ J: 
U 

[ff^lS] IOTB«W®i:LT (B) ^ffttMENHF 
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4 

*<o&. TIEIS (Sl) *5j:u< (S2) fed 

io (si) m&itffimm <d±u& <t Tm¥m»mwKm 

(S2) ±IEICii^±«&Hirt-5±lE&JR^©T 
[»*9l9] huKSBW©^ bt (A) »«:tt*5J:t/ 

20 (b) iWffimM*t:m*it.iM&Li 5tzm<D*mfrm 

30 K^JRiBI6<o±ffi^T«ds»^Ufe»<«£S:^fiKL, 

ffi £r»lk L JLo«t^*fls*^<oR T ^^^^©i:^^ 

u 

t<D^ TlEXa (Sl) *3j;t* (S2) t?Z(Dm*1t 

nmmicrt\,^ : 

(si) tt»jh»J»Ji^±»feJ:tm^Wff*^oWffi 

«TflB*tt:tto±«8S:±*lc*aS'ti:SXS. &£Tfi 
40 (S2) ±tEKii?L^±«H«:iifSi-*±fE^JRiaj»oT 



5 

in** 2 i ] anaMmfto ±ae t nwB^*fl*?© 

2 0 4 fell 2 1 IEi&c£>^ft:£|g 0 

Od>£>2 24-erov^-ftu*»13SfE«<z>iNf(*:^S. 

® t -r s it 2 0^^2 44^ ^fna* i mmm<n 

-Cv>5wi:Sri|#mt-r5iS*«2 0^e>2 6Jf©v^ 
[Ift&g 2 8 ] mmm. 2 3 ffi«K>^*fls:^a^«ScB 

teas six, &m<o*m#m&m±&. mBmtm*>± 

[IStslfS 2 9 ] 2 4 f£M<D*mfr3i&&WMX' 

mzwfis.mcfflgiiitix\,*z z t zmmt-tzmf-mfii 
im*m 3 o ] at** 2 4 &.m<o*mft»w&m&B 

izlfffiZtiM.'ommX'ftmz&M&tiXisQ^ #i©# 

<DWffiizsm^iz&i£m<Dmmm±x'mmzni5.mz.m 

tt 3 fit ^ S c i: t -T -SKf ^SIS^S!^*^ 
9. 

[IS*«3i] IS*J®2 oa>t>2 5*-crowf*i,a»i 
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m&m&&<D±m±&*mmx-m?z.t\z£ <o , tnmz 

*<D'&^ TIEXg (Si) J5iy (S2) SrwCOdSfc 

(si) ttm»*<o±toisxxmHm#m*<o'ttmmii 

(S2) ^JRS«^^^-=^i/i-5rtlrj;i5 N _h 

tfxm*<v*mtemmk-tzz t&w&k-fz^m&m 
3 1 $m<D¥mfrmnv>mm*mo 

20 S^Dtne«fll(t:d>&S(tir5 i: ? ic»*r* £ t *4*« 

[fS**3 4] S#*2 0^C 2 5*-C*<7>V^ix^l 

goto***/* y i?vw 5 B58f * *rt- 5 & 

30 fc**U 

K&^fejRSroJiffi^fc&atJig-cis 5 r tic* 9, i*jss 

-5r<o&, TIEXS (Si) Joit>* (S2) £r<£>»K£fc 
(Si) ^OTIfroXSBtJ J: W^^*^^<Dl!f SftlSJ 

ft&mm&xxmmL-xmfevmz t-tzjM* jsiv 

(S 2) K*^&««<0|BEAJIiasSr3:y^i'^»cJ: 0 

ttxm*v>¥m#mwik-rzzkt:!8mk-rz*m&m 
3 5 ] me****?- * mmms&m®. icm 

19*55 3 4|E«ro^»flc^Boiait*&„ 
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[IS** 3 7 ] mE»K#<OTB^«HB&KBI»Sr» 
[00 0 1] 

ara j: t>*^ oies* » ic h -r Z> o 

[0 0 0 2] 

[«*<Dft«] (LSI»C*»#f 

fb-/hSifb;Jc*tft<iiSiS:u5STCP (t^t"-** 

[0003] TCP 12. TAB — ~7 * it— h^^7=- 

mm? * ^j*Kmm&tey tftttz&, mmt^*^? 

©«y — Kfc«:»frbfc«, HMJMfr^s^iaiy-K© 

■^*ffi^^8-f^ e ^tx, mm? ^ ;uj*&Mwzmzm 

^Sn^»^y^-^»tt«:ttIIII|-«I(r»i 

[0 0 04] Hill. ¥i*fy^TCPoy-K«: 

*©TCPfcf- ^^«»ft5t^i«:^to TC 
Pi OH. mm? y>T 5 K«HB7-f/w 
A) 1 LTttfflL, *©.LfclH«0>3: y 

KJ;&»rtUfcy--K2*:flrU"C^<5. *fc. fcfig^ 

[0 0 0 5] ^fyyjr^^^-^y-K^ 
Hlo***Jfi«<0^««rlt*LfcBl2© 
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±<tvo^ M*, ^y^feft^SSfi) 6 y — k 
2<o3te«Sasg^£*xSo w^y-Kcojg^n, a#, ^ 

m<D^i/^4 >^?—^mm tt-fi^yf>f >-^t* 

fif;b;M3 0 «a*bft*y-K2 05fc«U:fi, 

7" 6 £©*#*:J|b»*5fc«>, tfi'T** ^XSIcjfeastf 

n-CV^ftV^S. MM»fr^*:/4^y-K6*:JaH«*0> 

[0 0 0 6] La>U Ji|Ett*<©^{t«11fcttTBB 
(a) — (e) <DKm&*>iti 9 

(a) »IB7>r^A^if^*^y^aDf*itKS^ 
fitt *> 5 * , 0>*Mffc: lc K JM* & 

P«FBF^»c^(Cjtfflg<^#m^:*y — KTfftSixS*: 

[0007] ( b ) ¥«*ttBo]*a^tc^*ftff < K 
■T5*if»D*v^s*«rjcjK*|-e#jRoxa«rIf-rs« 
(c) «*^*ff^y^*rloio»]|B7-ryuAO|B 
30 am*flEA« 3/ 4r-i?*:»art-5 ^ tt»axa*sfl(j|-cft < 
[0 0 0 8] (d) ***^y^**SS«*Cfl|fSUfc* 

(e) fl^<D^5/^Cj?SO^f?>o#^*>S±. <@*(£> 

40 fe^ 0 

[0 0 0 9] 

-^U, fi^<^^y^Bl5f**t^feco*«l*XS«:^ 
50 [0010] 
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J.o r * x >r y B £ T* K M it T«« * ft 

[0011] ±&ni&mv>¥m»mm&w&-rzi3m 

[0012] JBi«MlcJ:ixtf, *mti&H*<DT * T j 

feci l;:* 3, ^7 ^ f >f y ST-tgr 

b fcSE3BB»^i3 ct IB £ ^c*-r £ ^ 5 

«r««K:flfcfi& tt«* J: 9 t>*SUM-S w k tf-C# So 

[0013] n^ta^iic, f-ys^iic^ 
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_ha> bVFMtt <t Wi b r Br3£«£ "CM * 5 
[0 0 14] !Bi*W^-*«lcj:Si|£i»fl««rtt, <D 

BufB&JRIEiSJf £«gE b X v > 5 £ 3E 1-^ 

[0 0 15] ±B®Sfcl4©OfllSEra\ 
«o3H3S»ciiiSffli-Si:W-^r*iJ"t?*>5o rttlcfcOMif 
$ti5ll^(?)iilf#*8tlj:, ±IE<D*fc^± 

kxmmcmf*mcmifc£tix^zmmx*>z 0 mizz 

[ooi6] mi&m<D*mmkmz.&^x^ mmy 
suyisi/* hmnmn&ftmi'XmmTzftimffiM* 
¥m{£&m<om&&z\<v±m&<Dm^j£zx'<}) 

^ffig^ "Cfl&IB**Wds^» IrX^ZZk bv \ 
40 *«»o*fi, Sl^feifASix*****^ 

^r^Jgiaj»^®^) o*a^ji^ftpb<ftSJ:5^«* 

t^o mtcj;^, mms+k&mmmknmmmn 
mfrz>zkt>mit£tiZo »ttt*mitm 

[0017] KUfgW^JtatoErife^isv^-ctt, ^->^£ 
S-lclllotv^©^ H9IB*tJfc»lgJSSr^byta % 

50 mBmm&xxmm<Ditiiizittt&t\£* ^c-^lti 
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[0 0 18] «2*E^¥»fM6«W\ TIE^»«-®- 
® : 

— ^»«OJiB^^lffll««:**i-S#tJl:»J|g«, *5<fctf 
®TIS (A) &£Xf (B) — ^T: 

(a) m&mmm<D±mfrb±^mxfTm*mfrm* 

(B) ttAMffilftwTffi^feT^i-at^rK^-^SIf 

[ooi9] m2^(D^m»mm<o9m^m^ »«■ 

®£UT (A) ^frSi: (B) ^«SN»«rF<o-**fc 

f»^ii5 3owi^igi:T, Tie<o (i) — 
(3) oj&m&kZo 

(1) M®itt (A) aH*ttSr«*.fc*2»W<0^ 
[0020] (2) ««$iLt (B) ^gpgj^*^4r 
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zm j r-"7mtt(n±mcfem^. m&mmmz^#>xsM 

JkttlRJItrTgjftU TISXa (Si) *5j;t* 

(S2) fcro)B*fcf±iS!IIK^ffv^ : 
10 (Si) RHutlSfBB/i <£> Jia5*5 J: tm#»ft*^0>#B 

(S2) ±ieSil7L^-hiS«rlU^"r^-hlEt&JRia«|toT 
[0 0 2 1] (3) mt@>ki.X (A) 

(b) ftmsMM**m&itK2§6mn^»mnn& 

£ let 9 „ R*»ftS^^^r-/S^±Il^t 

J*U TIHXS (Sl) ^itf (S2) 

(51) R#tih»ffiJB<Z)±ffl^«tt^K^*tt:ilf^<ofrffi 

(52) ±IEMil?L^±^^(ii^i-^_bl5^gE^T 

mfrhTJjizmxtxtzwmiL&ftm i^xr^cT^m 

[0 0 2 2] »2*«*CJ:Jxtf. ¥m##*<OT*r<( 
[0 0 2 3] »2«Wf-*3V^'b, JBl*W4:BI*^ 



13 

x TfMJtmmm % bwm& x xmmvxm&m^ x 
w **>-o. m*<o¥m#7- it? 

[0 0 24] g§ 3 : Bf 

xm^mvm+ioT * ^ * 7m***>TttmxfixTm* 

[0 0 2 5] JB3««0*»i«6IK«r3R3lrt"5IBl0* 

%TX\zfa\,ixmmmmiQ*<ofti%&m&-fz> -t\c± 

»J*U Tf^xa (SI) *3J:t* (S2) £r 

(51) R»|gfro±«fB^J:t/R^»fr*^fioWffifllJ» 

(52) &&m>Wfo*'<?—~l/y-fZ> ^b\c&*), ± 

[0 0 2 6] JB3*W^*#fMS««:«3tr5»2(D* 
0t % Efts* 9 - > *WL ft fc«te&JB« £ f^*i- 5 IS, 

±mm&&mm<D±mmms<*->'<D±ffi\z, awe*** 
fcm* (DT^rsc * \c fa Yt x mmmm^tDft 

(Sl) i3j:t5 (S2) &Z<Dm*LK.teiSmXft^: 

(51) tt»JliflcoJi«feJ:tm¥***^^Wffiil!l» 

(52) K«-&^JR4R^K^JRSffiS:3i5/^v^Jci9 
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se«£r. Ji«a»j!Bff©Tffif-^-r5xe. #c^-c% m 

^mitmm b-tz>^b*w&birz> 0 
[0027] ms&mcxtii^ ^-^sfl-sr^**^ 

5ic^$fi^xat>4#su^=¥-r v r^mt 

[0 0 2 8] — 0(DS^ LV^BlBlCjSV^-Ctt* miiE^Jg 

hm&nmvxT*\zmzmx^z>mM'<>'*7b&?iiz 

[0029] mcom^v^mm^^x^ mfis^Jgia 
m<o±ffifrbmmmmit&mmi,xiij7i£MTf. 

tf 0 r (Defile J; 9. ^*«:^B^|SS(c^g$n, 

30 ^^ttrv^^^ffi^^^^g^BWt^n 

[0030] *boa*bv^ffi^*3^*rtt. mem#& 
<Dmw*m%dffim&<DMmzmmi'X^z>o ^<omm^ 
x*) > ¥mtemm*mmxnKtzmmistix}3*) s 

[0 0 3 1] I(:t)9-0(0ll LV^«gfC*3V^tt. 

&fr^xm^\£nnm£mwi£tix&>Q^ Ro®mcm 

[0 0 3 2] Jiffi*ffl^uv^HBicj:tttf, 
50 ^*f*:«BS:»5t-rS-t^"C#5<7>-e. »fi.*9t) 
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[0 0 3 3] -mM\£*3^Xfr* WflB»IBffOrt«Kl*t 

[0 0 3 4] -»tBlc*5i^TWU SME»Jlf£*lc*««:7 
[0 0 3 5] 

[*JS0ill] B3 (1) *3J:t* (2) UMia 

z¥mwmmn—9i* (d grains j:^ (2) jb®m 

■C-tft-Pfta*-*-. 

[0 0 3 6] B^Lfc*NM*36«2 Of*. JP£;*fft<om 

»fl*^ 2 3 ftSHTB 2 3 B ^_h^(c®ai iior^ ^ J 

Zfm2 3 A£T*KfittTS^§ftTl*5 0 ^tffrijf^- 

2 3 3ass^frsnfc**2 i x^^^-^ss-JbE** 
2iYi:fi, m±mmm2 4&Mf&£ti*3V. *m»m 

-7-2 3<7)miJMi^lS^$tihU-CV>5o J T—^mU2 1(DT 

mzmf&t!tLtz&mmm2 s& % =r—zrmt2 i com® 

7L2 2<c»T«i«:*v>-CliE8l5S:iifftLXv^So 

ia?L2 7fc*t5 V^u^ M2 6dS, &jna«& 

2 5*3j:^-^*«-2 i 0>TffiSr«o-cv^ o &jggs 
j»2 5<oTffiA»bi*eb^aj»««is^-2 8^s. y^ 

T^J-SS^SJKS^ 2 9 ^r-^gfl- 2 1 <DHil?L 
rtfc}$A£ftT^£ 0 gI^2 9ir-7 p S#2lw 
JtiKL2 2oAS^^niK^*Sn^filULftR«>X 

att3oiaot, &rkht-2 9 k&w&m.2 s t&n 
acttfcawtsftTi**. 

[0 0 3 7] 30i: Ltii, (SBjSAIlCttAt 

5>ifc£it7t^<-^ hSfcfcHB'*-:* h^-^^ffl^ 

WihWJIge 2 4 2 3 <D«S«ffl«:SiuL LT 

2 3 ©ffiIffid»e>Ktlfc»ffi*T?«*tihaHS« 2 4 ©JSS^S 
^ajflc*^2 3 0*ffiJ:!9(S<Tt>«tv\ 
[0 0 3 8] Lfcfg 1 S&W^¥*f«£«<c>»jft 

fi*J£r. H4-ia9«:#fiaL"CJ^TJwRWi-5o 
H4^*Wtc!p«i-5^»3«3gSr^-r o f-ySW2 1 

U Tffi^JRffij|fta2 5*5<tr^V/^U^ M2 6 
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*mjtx^z> 0 T-ymtt2 i turn #a^^r««- 

»*>S^f4BSiMF-»»*:fflv^*^i:iS-C#536S, -fete 

L^#*V:7^/UAfc5V>teBT (t^vW^ Kh 
U7^) PPE (stfy ^ai^U^ac— x 

tT^^o f-7 F S«2 10j|Slt XWirLT^B* 
J: t/BiJttdSWft * ft 5 19 »v v#as ¥«Mt3HE<0 
ilfLCiot^K, -fel:ii2 5/2m-10 0 

[0 0 3 9] f-/S«"2 llC'^^^ICjzDSii 
?L2 2 SrMlfct, Jmu:&Jgffij»/§2 5 5 

^H^B^:ifts-*^^:sftfc«l^6f*7 t -7 F 4:fflv^, f-/s^ 

l«:jrau*«*rll£«ki-S?L*:»j*UTbJ:v\ SUSS 

[0040] ifcl^ f-yst 2 1 <o;Sii?L 2 2 G&JR 
20 SEj»»2 StciUiEffl^SS) Ic, ffl«j£&JR<^«ttt 

^2 10g§«^2 9^AU^iI, *«tf3 0is 
mm^^2 9 £ftiS?L2 2<^Sfc<BMI*&««?L2 2 

^telMiatft (Ag-Sn) . » 

-ffl-g^fe (P b-S n) , M-m-m&& (Ag-Sn 

-Cu) x ;ift£>ictr;w;* (B i) •*»r:^ j e>' (S 

b) fc^tf^^&fflV^c:*^**. fflfg 

[0 0 4 1] JiK^WfSfc^y^^^cJ:!?^ 

2 6S:Mt5, Rii?L2 7^«y^^^ 
3fc, m^i-i^tT^o ^«»««8^^fi« (Hil?L2 7 

40 T'^5o y/^^l^v 5 ^ M2 60Hil : ?L2 7 tt, Kit"T 

[0 04 2] ^(c, HI 5 \c?jk-r J: 9 y^—y^U 2 1 
f^y^3 l W#(*iflrgit§IW^fc5o 

T\ H] 6 ^T^f i 0 ®itfft<D=i— 7-4 1/7 ?> 1 <D± 

jc**ft*^2 3«:E«ur»*i-*. «ft 
50 -7-2 3<^sgtt«8^2 9Srf^s»2 Kottfc-rznm 



17 

?L2 2lc^lfAtT > 9 tKmH2 2<D\H 

mk<Dmm&nmiL2 2<D&&±t%tixi&M&&m3 o 

^f2 9 £r JCiI?L 2 2 F^^f&lt^m 3 0 * fcjf 
[0 0 4 3] ^mttm* 2 3 ©»«t«»^- 2 9 IL 
2 9d«Jl»«i«{CiaB^n-CV>S^*«c^2 3 

^^co T ^M«tClEg ^titt^ ¥3^**^ 2 

[0 0 4 4] J»at«B J ?-r**3*>^>'7 P 2 9<7>1^X|L 

— CSJt^ioV^-rfi. ^>^2 9 ttJSffBOiiiaAS 7 0 ,xnu 
li^3 0-6 0/imT^5o -t£>»g\ 2 9 

A£ft3^ — ^"£4*2 1 Og;iI?L2 2 {18:^9 0—15 
[0 0 4 5] ^ 7 tC^-T £ 5 2 3 

tmm£titcmm^(D'r-7'mw2 i<o±mt:m^& 

^iLOTiJI 2 4 tt^***^ 2 3 fc«V\ ^ffeWStflRl 
lh»ffi« 2 4 2 3^f Lt)I5^1to 

< , ^ft*^ 2 3 <D®\m t (Dmmn^Atmmm 2 a 
<Dwz**m&m^2 3<niih£kmmt\,. *m»m* 
2 3j>>bmtiitmi&^te^ti£yM<xi>£\<\ -r&t> 
z.<Dxn^mx*m^^mjtmmm 2 4 (nmts&. 
iknuxn 0 wm& & xmm& \^m»m^ 2 s<omm 

[0 04 6] i^^. H 9 ic^-f £ 3 »Jh»J|gJB 2 4 
co_b^5ioJ:r/^fls:^2 3<£>W®2 3 BffllSP^SrWffl 

[I|7fe5^d:|I|8<D;t£«g-C5 0 0/i m^t^of:*S 
f**^2 3^5 0-1 0 0Mm8*i:|<t5:^s-C 
-t<0*S*. #*#SS«2 0IL 120-3 00^ 
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TSOP (Thin-Small-Outline Package) <DJP£ 12 0 

0 vmUJgbtt&-rZ>k, l/4£XT<Dm£X3bZ> 0 
loo 4 7] wmisxxmmw^ y;^u^ M2 

6 0Hii7L2 7P^tC, y;^l/^M2 6(7)Tffi^ 

10 C^tCit). fi^^iffgfi2 0 (B3) ^»fctb 

[0 0 4 8] [H*«2] HjlO (1) (2) 

«l*MfcJ:S*a»»:36«oftfeoW^ (1) BrSEI 
£>J;tf (2) JiffiH*r-tix-?ix^-r 0 B 3 ic^THlSfly 

1 coses twfc-rziKfttzttLm 3*ptm t#fla***r# 

Ufc 0 H^Lfc*»f«6«4 OIL B3lC*Lfcfl*igtt£ 

»fls:3 2fL ^»«:^2 3 0«ffiMH5ritJh-r5#tlh 
WJ1BB2 4*3j;U5ttJh»!!gJi2 4j5S^^ttxv^«« 
20 (Df-yM 2 1 Srfil, -tfla^a-ifcWBBS 2 4 
S ic^db U TiQ&&m&i&m 2 5 tcS^WKSiBc it 

[0 0 4 9] mi 0<D¥m&%z&4 Oit.. Mil tC^L 

©^MfPffi««B^ 2 8 tf>T*ft£ n t \c X Y) . S 

2 3 Sr-g-tf— fr^IilK^fe^S 1 4 & 
30 «*i-S 0 *»*H«4 0©«BWt. TB©J:5l-tr 

[0 0 5 0] i-**>*>. ^gfOM^tt^fel: 

(*»#>f K) tS»^*»*SSS:fiIftfc t^^ s b 

40 [0051] HI 0 U/c^ 1 li<D*»«:Sf©K 
it^feO-^J^r. mi 2-1 6S:#SLtKTtR«t 
5o H4-0 9Jc^i-||lfi«lO»itlc^|£i-5«^ 

tim 4 — m 9*pbm c^m^-^zH ufc D m 1 2 u 

7^— >^S«"2 1 {cHil7L2 2©«iicjra 
?L3 3^s»ritSi^"Cv^S£IL*^tt. H 4 UfcSBKffil l 

(nyimmfeb^mx+foZo wmi2 2i^swi bmm 

-Cfc 5 . KilTL 3 3 n*m»&* 2 3 0«ffijaH«:#tih 
■*-6*tJh»IBJi2 4 0«ric««rtlcR»t , rfc5c 5S«r, 
50 Kil?L3 3«Ril?L2 2 ^ 
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&lzL&^ Sil?L2 2tim&2 5-10 
-e$>50t£2tL-C, RiI?L3 3t2fi@5 0 0 /im^ 

3 3F^(-. />4co^^ry^^3 4 &gag-T5 0 HI 1 2 Id 
[0 0 5 2] #ctc, mi 3 iC^b/cJ; 9 Rii?L3 3 

*3 4_k{C. {gj^^M^J* (#Jx.H iSA/fctf-A-) 10 

1 ^f^i^LX^l^^-r^y^3 l^r^i-5o 

[0053] m^. m i 4 ic^-r * 5 n*« 1 1 m 

2 3«rK«b-C»-a~rs 0 w*ttc#v\ *ifl:|f2 3 
<DT?*T4 tfmZ 3 AT^fcl&gLfcgSaSS^ 9 2*. X 
«yS«"2 l<DfriidFL2 2rttCjfA^H. (£»^JS3 
0^>^{cjf L^^tt5o HI l 5 fc^-TJ: 5 ¥ 

3 ^»«* jlfcfiW^^f-^SW 2 1 <D 
±ffi&«l\&od>ft< ^^*^^2 3 0>fiiJBJSffl«: 20 
»Jti-SSifc»IBS 2 4 *r»«i"5. ii5-ii6f: 

[0054] HIl 5 »lh»J!g8 2 4 fS^St*^ 

2 3 *>«v\ ^frsflsjiisra— ^£^j££*b-t^aig« 

Sr^bfc, f^L, HJ6fifiJl{cov>TI^8tc^b^J;5 

^2 3£<&ir Lfc« 5 . *»#*^2 3©« 

ffii:©««SBW[»Jh»l!B*2 4©*SSr****^2 3 
(OS * i: P« £ U *»ffiH^ 2 3^ bMhtimmX'te 

[0 0 5 5] HIl 6 (c^f J; o I:, #JuhJ#J»/i2 

4 OJbgff, ift3 2 Ollg|5^o J: r/^»ft:*^ 2 3 0>WS 

«Ffi'J*5J:tW5F*«^ x y/u^ws^x h«2 6<E>JC«7L2 
7 J*3ic. 3O£0iJ 1 £ [I^tC LT^MMW 2 8 &J8tit 

-rs 0 mi 6 fc«a»-c* bfc#ffi«-e¥**'* 

3£®4 0 (Hi 0) *s»bJxS 0 

[0056] mmw3) mi 7 a) *sj:tM2) 

(c. fBl»MJcJ;S^«fls:aS«ot>5--o^«S: (1) 
WSHIisitf (2) iffiHT^ttJptt^i-o H3fc^-*" 

nmrn 1 <©*5g£*«E-r swa-ic tiia 3*^1^ 

#*r{+bfc„ ^L/:^ftit6 0 fit, H3^bfc: 
«itJC*3»t*»Jh»JBJl2 4(cft*.-C, #»**^2 3 

^fc^ttfcm«^^^--y p S«-2 i_h®Kg§<&$;M 
^ffc^ 2 3 offlfi SrHISSiG LTi 9 ffltflftlfttt 

*>«M£3 6 1. r$mGft&ftmi>r*mftm*2 3 com so 
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ffi«HS:#Jt-r5»Jt»lB«2 4^:4:*^ tt#3 6« 

£itwti;3 e^m^^^x^^mm(D^-ymu2 i% 

MM b, ±*Bas*Mfc3 6©±®l:lfflU T^&JSIB 

3 2*r3E^*tf«ift-e*>S. 
[0 0 5 7] in co^»ft:3£fi 6 011 HI 1 8 tc^ b 

fi»*AJH^tt«©Wff3 2<z>±Si:. _b»<D**f«6 

160 <o^«psa*«g^ 2 8 (7)T*^ *mtttz> ^t\CX 

9. tiiMft^lTM 3 « 

2 3 sr-&tf-ff<oiHiB3&^fiS:s 1 ^(o^mfcmm 
6 6ZMtit1-Zo MMeo^tid ^te#J2£ 

[0 0 5 8] 111 7lC^bfc»l3BW^*#K«6 0 
<Ot*jg*ft<0-««r, mi 9-2 2 Sr#R8 LX«T^K 

p^-r^o H4^H9^rs^«io«stic»rt?i-5» 
»(cttH 4 -m 9 ^ t m c#fla#-g-&tt Lfco ai9i: 

^2 iisj:r«»tts»3 6*jtauTtt*^*ff 

3 2«^tlTV^ 0 iP37ll 117 (2) tC^: 
KI»G£^LT¥*tt:§f^?-2 3S:JR*U» 

?L2 2 yxmrnm 1 <^ ra«^^*«:*^^gg««B^ 2 9 

[0 0 5 9] |fe^ttS»3 6 tlr-^2 UiW 

^cLfc^lc. f-^2 1©i:Ii:g^$n5o -^^ 
ttttS(*:3 2eMt5fit(c, ix-if-anxtcj; 
?) 3 6*5«J:^-7 p Stt-2 1 ^mil-T^Mii 

MiPt^o »cv^-e, ^Jgia^g2 5{c^ o ^-^^i/ 
9, a«*»:3 2Sr«fiK-rs 0 mi 9 <ow»»jg^fl&^ 

5o tt^*fr3 2HKii?L2 2^*fbTita3&s» 

»©*SSffeSo Sii?L2 2&W&2 5— 1 

0 0 vLmn&-C&>Z>(D\ZttL>Xs fe«tft3 2lifi^5 

0 0MmSST^5 o m2 0^i-«t5tc, Hip 

3 7rt{C»mb/b7 L — >^£«-2 KO±EJCjfi^(D=t- 
^^^^3 1 Sr^/SbfcgL 1116001 ^liia^br. BE 
{bfijco^-^^ 1 COjbtd^ft:^ 2 3^gEgb 

ffi2 3A^blligtfe8i^2 9^. ^-7 , S»2 1 
<DMmiL2 2ft\zWA£ft, (g:i«^JR3 OtD + iCjf b 

[0060] ^tc, m 2 1 tc^i* J: 5 1-, 2 

3 fclfeftttStt-3 eco^gp 3 7 ^WG^r, &±mB 
!§2 4XM±-TZ>o :*il:J:*)*»#* : f2 3©«llH 
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«fc 5 JftHttK** 3 6 <£> Jb» % £tJk*HIgJB 2 4 ©Jb 
35, |*3 2 ©H8M3 £ ^agffciK^ 2 3 23B 
WBJfe J: W« bT0f * £ -T 6 o 

[o o 6 i] mwns^xmmwc^ yji-yw^vmz 

6(DHil?L2 7rtKi* jUkMi £ Italic Lt^gBg&jKSSB 
f2 8t»*t5. H12 2(c«aft-C^b^i«-ffi 

I*©*»#JSI6 0 (HIl 7) W#^ti5 0 10 
[11*014] 02 3 1C, T-yM2imMM 

ttr, t^2^ yf i 2>y ^ tot >f ^^tt 
So 20 

[0062] mmms-} 024 (d . (2) *jj:t* 

(3) »2*WlcJ:5****«<o-«S: (1) m 

mm, (2) wfEH*5j:r^ o) ±mmx^ti^ti^ 

J6«|{ci3^5*W#^l 0 0S:JW»L^#I#fS:«- 
gtioi H IMfctt^— :XS» l 2 i^±I}:, &m 

Biii2 5is»«snr*39, ¥***fi2 3^in 

1 2 3 b &±jjicmmis'T ? * ?m i 2 3a^t*c 

lRM*T«*£jh/Cl*5, ^S#lfl2 3(D7^T^ 30 
Ml 2 3 A^^T*^ebfcg^JK^l 2 9<OT*& 5 
^Mia^l 2 5©_hDglcg^LTS 0 r-ySttl 2 1 
©Jiffitc^^tt^JhWJIBjB 12 4^ ^ft:*^ i 

2 3<ofl|05fflB«:»JhUJ.o^a|[flE*^l 23©7^r 
-Yaffil 2 3A^f^SMl 2 1 ©_Lffi£©P*l!l#;£^ 

[0 0 6 3] ig&tt 132^ ^feJRSE^ 125 <D _L®/5> 

Jf 1 2 4£1tiiU ±«Sr±^jH«Ltv>5c 
13 2*2. 0 2 4 (1) tC^LfcJ: /Hfc 40 

4 (2) [C^L*:* 5 MMT'fooTti^c 

5 0 wOteA,^ LTd:. (Ag-Sn) , 

(Pb-Sn) . m-§%-m&& (Ag-S 

n-Cu) , :n^i:t^v^ (Bi) 
(Sb) Sr-&tftt^*:flBv^wi:dST?#5o 
[0 0 64] 025 tt, 024 ^ Lfc^NMfr 

s^fii o loKig^^t^o *n*6«tt, mmm 50 
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1-4 tmm\c&mi<D¥m&s<iy^-i;mmz~o^x-~- 
i£^xmm-?%m&\zmmxz z>*k &ltiz*s^x^ 

\c^xmm^zmxmm-tz>o 5ti\ 025 (1) \z 

7^f^^Bl2 3Ai:g««fl2 9S: 
iit*»ffS^ 123h -LffilC&JRIMft 12 5M 
1 2 1 So BOMB^ 12 9©» 

fcum, f-rsfi-i 2 1 ^MSfi^i 2 5 

[0 0 6 5] ^SC, 025 ( 2 ) \t7jk-f J: 9 IC X 
JS^ 123(^)7^r^ 12 3 A©SO§^ 12 9 

t-/m i 2 i <D&mmm 1 2 5 ©jb®Mg^i- 

5 £ Jw J: 0 . #2»**^ 12 3 Zzr—yMtf 121© 

JbffiK**rt-S 0 r©g^ (f£«) ttTE<oJ:5^ur 
(15:^^5, f ■«)o#*f{r < J:i3&«E»i 2 

2 9^»ffgt^^\ &JRgfii»l 2 5±<D& 

&<>z±\£&'<^frb&%mmft*i 2 9^«^r^ 

[0 0 6 6] ftlC. 025 ( 3 ) (C^-T «t 9 ^MSE 
iSl 2 5co±ffi|cT*365»*U3fe»»ai 3 2 
S c 0^©#J-Cf3\ I*Sl3 2(ii2 4 (2) tC^ L 

2<OMf&tt. ^JRiaHl 2 5_b®cDB»f^©^f(-. ttA/fc 

£3o ^*ttl3 2t^0 2 4 (2) i^LfctMT^ 
oT^J;v\ fi»R©*ftSi 3 2<oMl4TE©J:5 
{cLTtT5r^^r*#So & (S 

n) £>ot. (In) «>o#l?£J6L*:<fe 

»*L<tt«. ^*Rfls*. ^Jlifi^l 2 5±®C0 

JRga^l 2 5JiE<D0f««0f^«:^«o«)o#«:S6L 

[0 0 6 7] ^CtC, 02 5 (4) IZtf-TJ: ?{Z^ Mlkffi 
HBJB 1 2 4 SrMtSo #tJh»IB« 12411 ^JliE^ 

1 2 5*3J:t^»«:t£l 3 2S:tfet^#*^l 23© 
ffl!lffi«fflS:#fll:UJ.o^«»:*^l 2 3©T^ir^:/® 

1 2 3A^f-yS»l 2 KD±®^©^BSSr^**f 

So #titMgg i 2 4 <DMm*. ^— /wt-v >-^*fc^ 

[0 0 6 8] 025 ( 5 ) (C^-T «t 5 ^ibM 

mm 1 2 4 <0±ffl*5 J:^#»*^ 1 2 3 <D*ffiffi(JSfP^ 
^gFBfl*3j:t/WBU-C3f^*$i: U S*S13 2^J: 
^?r±^tc@tli$ii:So 02 5 (4) ©lit, £Ut«f 
11124 ©Ji®(i#*ft:*^- 1 2 3 ©Jrffi (*ffi) t 

m— ^pffi^r Ltfcs^ ^>-ru i t > ^©^{i^< . 02 

5 (5) • WSt-J:9#^«:*^l 2 3£r&fcfc 
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±»&mi£m ztistzkz \zm»& 132 <o±m>±^ 

«fcV\, 

[0 0 6 9] 0 2 S\Ztem~(D¥mt£'<V*—^mz 

-^fi^^^SSS^T-^Sft 1 2 1 Sr/Bi^T. 
02 5 (1) - (5) (OXM^ftb^k^X.*). 

S c -^com^ ft^ic^-^SWi 2 l $r^^^^ 

t> wxe* (o^mmtm 101 (02 10 

4) *#5ii:m5o 

[0070] mmme] 026 a) *5^t^ (2) 

!R2«WJ-J:S**(*:Sg«^ftbo01IS: (1) »fffiia 
*5J:tK (2) JiffiH-C-tn^ix^i-o 

SSJBl 0 2lC*3V*m *««5<D#f«£l 3 2(Oft*> 
!HC. ^fflSgyjtaS^l 2 8 2*. ^Mia^l 2 5C0T®^ 
bT^l^tf-^S$t 1 2 l fcJMLTT^Wfca 

SSKSH-l 2 8<DWWfi. S*ftl 3 2\zm^z<Dtm 

wm^bw-cta. 20 

[0 0 7 1] 027 £#JH IT, 0 2 6^ Lfc¥## 
gfl 0 2 0»5S*«fe*:ttWi-S. *3Hfc«tt* Uttftl 
1-4 fcW«l£#*©¥#fl^<y4r— 5^^ftlCOV^r— 

lwv^rlBlrt-*»"CRWi-*. 02 7 (l) tc 

«*.fc*»*t:*^l 2 3 f-r»fl 2 1 SriMM- 

s Q "r—^mn nil! ±®{c^mia^ 125^1 

il?Ll 2 lHSr^fU ^MIBUl 2 5 OTS^MildFL 1 
2 lH<7>j2#fc£^T*®^LT^S 0 eSttSH-l 2 9(7) 

J&S^iS, f-^SMi 2 l<Dt**sH*Wt. &JBiBi»l 2 

5<DMtfttmn, mmrni kmmx*&z> 0 mmm 2 1 

HO«a*ttll, 1 *>»i?L 2 2 il^«t?fc5 0 

[0 0 7 2] ^CtC, 027 ( 2 ) U/cJ: 5 i-. HJS 

0«j5(^02 5 (2) (DxmtmmzisX^ f-ysfl-i 

[0 0 7 3] 7k\C^ 02 7 (3) ^^Ufci 5 ^ 5§Jft 

^j5(^02 5 (4) <DJLnkmmizm±mmmi 2 4£ 40 

[0 0 7 4] Kk\Z, 02 7 (4) l^n^lC £tJk«r 
iil24 0_bgP*5«t^#ft:^ 12 3 (0*ffi«6l5# 

*WM*3J:UW»U-CBr3ei!t*i:-t-S. 02 7 (3) 
X*£T\ itlLSfJigJl 1 2 4 <D±®tfS¥*#3f ^ 1 2 3 CO 
-bffi (Wffi) J:!?K<, ^i***^ l 2 S^frPttJktt 
Jlggl 2 4 0|^l£*t&i££nfc:Rffi£ LtfeS^ & 

*ft*=Pi 2 3«r-&ft^flsSrgfSfl[^^i-5r tijs-e 
# -5 X o (citJhttHBJI l 2 4<E>J¥$£»:5£-r tt««tv\ 50 
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[0 0 7 5] JSfcUl, 02 7 ( 5 ) iC^-T i 9 fC, 
flEtX?- 1 2 8 Sr**r So *»Sa*flH? 12 814, Hit 
?L 1 2 l HOJifflSrPftt-r 3&JRKit6 12 5 OTI^b 
T^tc^tfTRil^Ll 2 lH&S*LT#lw5EtHL"C^ 
S 0 02 7 (4) <nmm • lH§i> 02 7 (5) <£> 

[0 0 7 6] 0 2 7^fi*-<0^»*^y^r-^*fifc^ 

02 7 (1) - (5) <£>X*I£fT5 C^ICJ: #tfc<£> 
*m&'< y LTSig-r S r. «!: **-C* 

So -€r<fc*§\ S^-^-^** 1 2 l*:^*^^^ 
-^ffiJ-eJtJ^it-Cfi^^^frSSBi 0 2 (02 
6) 

[0 0 7 7] C^lJfe^J 7 ] 0 2 8 (l)i3j:tM2) 
JB2ISW^J:S4 t **K«ot>5-oo«S: (1) 
#r®0:fcj;tf (2) JiffiH-c-tn^n^i", 

1 0 3fc*5^Ttt, mmM5<Di&(t&l 3 2 

i»j©^gn o 3^»it-rs^i4> nttffii5 

T*feSo 0 2 5 4o«tt>*0 2 7^Ilt, 02 8tC^U 
fc^X^C 1 0 3 (DMit*^^I^0^-rSo 0 2 8^^ 
It^gfl 0 3 U-Cfflv^^^dst? 

[0 0 7 8] ^*0iJ 6 t mmz. 027 ( 1 ) tC 

jjk-r^m&m* 123 1 ^-^mu 121 0 

2 7 (2) tc^-TJ: Jlcr-^Sfl-i 2 lo±ffilc^« 

[0 0 7 9] 02 5 ( 3 ) {C^-T «fc 9 l-^SIE^ 

1 2 5 0_bffiJcT«S^»-&Ufe*ft:ai 3 
0 2 5 (4 ) tc^i- J: 9 tcitih«J!gg 1 2 4 SrffMrT 

S 0 ^CO^. 02 7 (4) <DWm • iilgi@2 7 
(5) ^«m^*»J«xai:*C<o|«*fcW:iKJH^ 
t?9 r ^{cj: 19. 0 2 8^**IS«i o sasfllktu 

So 

[0080] ::-en¥-©^^^-'«i:o 

ftamftsBa^f-^stti 2 i£jb^-<\ ±is 

^M*gil 0 3 (02 8) £r#SC So 
[0 0 8 1 ] «Ji-CRWbfe»l»W43J:U5!B2lSWtc 

tc, 7 t -^»W«:'&**v>«jt^3|gWJcJ:S##fl5: 
[^008] 02 9 (l) *3J:tf (2) fB3«RKi 

i^^gf^-^^wat^to 029 (1) 
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7jk Lfc¥«tt3fflt 1 0 4 gfS* $ OHI^ 124© 

12 3 te« ffi 1 2 3 B SrUMgfls: 12 4 (D±m^mm U 
T^^-<^® 1 2 3 AZTttfattX^Zo WBgflci 2 

4(OTffi^fi^jaiaiSii 2 5*mi$L£iix*s*). *mfc 

ittiB^l 2 9#&JSIEi8ll 2 5<D_h®lcg^L-C^<5o 
WlBftl 2 4©±Bi*i(W?l 2 3©f®l 2 3B 

sFffiSrricLTV^o gt^l 2 9(1 
7 K/^Z, *ot/<^tU»«"CS5. 10 
[0082] HI29 (2) I^Lfc^SMMSIBl 04' 
tt. HI 2 9 (l) (Z)#ift:8f 1 o 4 ©Elit^^T, 

&jrie*Ii 2 5^fttwi 2 4(DTOy/^i/ 

v** M12 6#goT*5«9, &JRISi»l 2 5<7)T1H- 
mf&tStltcmWl'<>-7 1 2 8^y;U^l/^ hfl26 

[0 0 8 3] |Kl 3 0t#SU, 02 9tC^Lfc^M$ 
gf 104^^^104' <o«a^jK«r»W-r5. ** 
ttWli, S»6« 1-4 kW*^#»<Da|M»#^y^— ^ 

03 0 (1) \Z7jki~Xo^. ^»i^l 2 3OT^T 
2 3 AlCMf&Zjxfrmtm*! 2 9<D$fcS£, 

»Sr»*L^«fS, Cu«!9 Ai^^MS^l 2 

MSSl 2 5M±{Cgft5o 
[0 0 8 4] 130 (2) IC^-TJ: &J^g 30 

«i25 M<D±m±#*mmxm. o^t\zxr>. m&» 

1 2 4 zmtft-rzo 1 2 4 ttrt»ic*sMM^ 1 

2 3 &#tJfcLT*5 9, TI^ISS12 5M^S^L 

rv>5 0 M*i24ttrft #y>r 

1 2 4 0fR«»«»i3j;t^ffte»**W»r4fe«>^, 
tfeSte, ^i©««B«afei:(«»*©« ct 40 

[0 0 8 5] 0 3 0 (3) d^-T £ 5 

S12 5M^7-^y^f5I^a 9. WJKftl 2 
4<7)T®l-&JlIBi&l 2 5 ?rMt5 0 ^JSIB^l 2 5 

124 <ojisi5*3 .t v*wflc»-^ i 2 3 (Diamw&ft&m 

02 9 (1) ^LWi»:gf 10 4^t5 o 

[0 0 8 6] JEIC, 03 0 (3) ©IgO^C, 13 0 50 
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(4) ^JRIBiSl 2 5^toTii*l 

2 4<DT®:£<££3g5 y/^l^;* M126 &mf& 
U V/l^ M126 (cSilTL 12 7 ZMfStfr 

£ c RiiTLi 2 7fiT*&sBllnU ±*8as<feJgiBi» l 2 

[0 0 8 7] 03 o (5) fc^UfcJ: 5(c, ffijg 

*i24 <D±&&x.v¥m»m* i 2 3 ©wffifiBSfB^* 
mm&±Tmmi,xmi£m2 t-tz> Q 

[0 0 8 8] Kk\^s 03 0 (6) iCTjk-tXoiz^ Mil?L 

1 2 7Sr**urT*^#W^»»«i8^l 28?: 
Mfc-TZo w*Ui, 02 5 (3) |:^Lfc9ffgl3 2 
£IrHS6K:. ttA/*:*— ynz>»*to\ teA/i^— * hfflM 
fgy 7D- rS^^ia 9tT5o ft*S % 030 (5) <o 

mm • mm-xM tmzo ( e ) ^^^«^r^ia 

^(iiSfrHHt-fTo-C^ «tv\ citucj:^ 02 9 (2) tc 
[0 0 8 9] : :Ttt»-©**»/^^-i?#fii:o 
*tM££^*»Sffi«<0&JR£«l 2 5M£/BV>T, _b|S 

JRS«1 2 5 ^ ^ 

*<Z>¥*ft3£«l 0 4&5V^il 0 4' (0 2 9) £r# 

[0 0 9 0] &IC0 3 1 *#fig LT, 029^ L*:# 

#fr36«i O4*sj:o5i 0 4* m<Dmfej7&zmw 

t6 0 5fci\ 03 1 (1) IZtfTXoI^ &JRg«12 
5McoJiaatcft«AJR(OEjB^^ — >i 2 5£^:ttfc1t 

^«fil2 5A^8t5o r*U2 N CuS^^S 
Culll 2 5M±lCAu^o#(Cj:i9AuiE||/^^ 
vi 2 5£r»:tt5ri\ *fcfi. CuIUlS^Cu^: 
xyf^LT/^-^vm^tlcJ; f9 A 1 SSl 

2 5Mll:Cufi«^-yi 2 5«rRtt*::£KJ:0 

[0 0 9 1] ^(c, 03 1 (2) lc^rJ:5lc, 

SS^-l 2 3(7)7^7^112 3 A»d^^tt^g«S«3 
^1 2 9 05fe»Sr, gfKg?^yv?!>A^fiB^ 

12 5 CO_h®tC^-T5 ItCJ:^ ^fls*^ 1 2 3 
S:ffi^J»«l 2 5A±CMt5, 
[0 0 9 2] ftlc, i3i (3) fc^-TJ:5t-> 
^-^12 5 Sr'&feTlS'&^JRffi 1 2 5AC0Ji®^ft:^ 

mmxm o^t\zx^, mm» 124 *r**f5. mm 

*124 Mtrt»jc**#:*-?- 12 3 ?r^lh UJ3 IP , T 
ffi^Eai^^-^l 2 5*5J:^J1S«1 2 5M^^ 
LtV^o W§ftl2 4(l 03 0 (2) JCOV^KW 

[0 0 9 3] ^JC, 03 1 (4) IC^nh J; 9 fC, 31-/^ 
Auia^>°^ — VI 2 5/CuSSil 2 5M(Di^ 
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y^-V^ h^fflVNfc^^/^v^irJ: «9 Cu»Sil 2 5 

1 &ki 2 5M^a^-fot^icii, a i nmm-r 

l 2 5M4»*t5o rttfwJ: t) > fltflg 

S^^^tLfdWig^^tlSo *HIB#1 2 4<D 

( 1 ) ^ \siz¥m»sm 104 l» 

m#i 2 4^y/uyi^> ? ^ M126 £ <z>g-giiitf>tee 

13\ (3 2 9 (1) (7)#ag-C(i^JRgaj» 1 2 5C0_h®^[^ 
— Sift**** _bflaxS-C»5>tL^i#e>^fltifi-Crt:^ 

jMBtti 2 5<oTmtm— mttzz&xmttZo 

[0 0 9 4] JElC. HI 3 1 (4) ©Ig(Dft|:, H3 1 

(5) . (6) . (7) M^-TJffiJ?-^ y/vyi/^h 

ii26 <7>jg«. mm • *«8a»s^ 128^ 

^*l^ixl33 0 (4) , (5) % (6) fc*Ufc 
X;|§: £ mm<DmmX*ft 0 o ^<D»^(^t>. 133 1 (6) 20 

<o WHO • ffilgxfl k H 3 1 ( 7 ) o^SpgaJtiB^^x 
S^«iS!«IlcfToXtJ:v\ ~*l^J; <9l3 2 9 (2) 
/Tlf:^*Sil0 4' ^^t-5o tf:LiSH# 1 
24^ y^uv?^ MB 1 2 6to8^I©fiBt EI 

2 9 (2) C0flt5t-e«^JSBa«ll 2 5£Dji®i:[^— 

±iaxs-c#e>nfc#btt^it"C(^JRKis 

[0 0 9 5] C*«t«9] 133 2(C, SS3»WICJ:S¥ 
**36«^ttO«Sr*ffiH-e*"r. H3 2 (1) , 

(2) , (3) jc-tn-en*ufc**»K«i o 5, 1 30 

05' , 10 5" telvTftfc. 02 9 (1) (C^U/c^ 
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